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t\ a^o. 9 8 «fc 0/h£V>i§£\ ^JHti6^i£T"r««i^^«>«r. kfab 0. 
9 8^atfc5©«L<, 0. 9 8 ^ a < 1 . 1 ?rlSt51^^ $5/&B#£> 
^fiJc*^L^-r<^NF^^^-C^§ 0 0^b<f±. attl. 0 0£(±v 1 

#t & it J P $ * 5 t> <£> £ # x. b ft 5 „ 



17 



WO 02/086993 PCT/JP02/03862 

mtMvi7cmt<7)m.mtn-0. 1 ^ (0. 5-x) - (O. 5-y) ^0. 1 
-r^^*>> -0. l^x-y^O. l-C'fcSo x-y^-o. 1 

L i Mn 0 . 5 N i 0 . 6 O 2 ^^m^f'L i ^f^y^5|#^5 iltl^t^f X 
i5ti/ht5wi:^ ; ; WHf&5. "2D21 !) A • = y • 

m. m^^^^mms^M^ii. £*m, 2000-1 1, m^t^mm^mm^ 

. 2000, p. 462-463. fcB«*tbT*5 9, i^t3S<3»ttf. tt»^«-»miM»*« 
LiCo0 2 [i, ^«5t^43VNXL iMn, t N i 0 . 8 O s £ C^Rfli*** 

*sta=*t* r * (aoxw^t^ x*«*:-r<5<^ 
n t mz&\,^xjEmf£®w\z^zBmm& : £mftix*% . man©^*-^-* */h* 

^tiSfc, 1M 4: V^ 5 D ? V A • = y ■ ^ 
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£fc, L i,Mn M N i 0 .sO 2 te, fe^^iiSfr-iii < &5 £ . ^m^fl^ig 
Ti-^MlRl^W-rSo r^tf*s i&-f L^fe/^-m&V^ 0»JxLff, Mn-Ni 
m-a-^b^irx Li^ilrMLT, Li-Mn-NiMi«#fci 
-8\ L Hb^M^ Mn - N i ^ mWf&Jfc-L 

i XmMiLtf&&VX^Z^m#ki!>^ZL(bthZ> B Li-Mn-Nill^- 

— 2t\ MS7nmMT'@^«mbfcL i a Mn 0 . 6 . x N i 0 . 5 - y M I+y O 2 -C^£*L3^ 
^ffc#lte> L iMn 0 . 5 N i 0 . 5 O 2 t Jt|5?b-C, 3fc«i!uO a M v c $4 ^-T-F^lEgglfi 
, ^7ClfiM^@^g&£*V-CV^j^L i Mn 0 . 5 N i 0 . 5 O 2 t ifcigS LT^f^ffe 

<^> I* z <d i ft ^ & m -r - £ k =t -5 t> © t # ^ ^ s o 

mfife^L i a Mn 0 . 5 . x N i 0 . 5 . y M x+y O 2 (ILO. 98ga<l. 1, - 0 
. l^x-y^O. 1, MliLi, Mn, N i Sltf-CD^m) X0: $ H^^mjt 

^cf, Ni^fM/TfO. 0. 2g0. 5-y^0. 4 
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5, -rt£fr*>0. 0 5^y < 0. 3tfc5©«K, ZtlfcX HiNi0 2 
xtoV^ttt, 0. 2^0. 5-x^0. 45, f^^^O. 05^x<0. 3 

JMtd#M£ LTtts Li, Mn, NiWS*^ MnX^Ni 
&U5 5^*#0*LV\, 09*.ri, B, Be, V, C, Si, P, Sc, Cu, 
Zn, Ga, Ge, As, Se, Sr, Mo, P d , Ag, C d , In, Sn, 
Sb, Te, Ba, Ta, W, Pb, Bi, Fe, Cr, Ti, Zr, Nb, M 
g, Y, Al, Na, K, Mg, Ca, Co, Cs, La, Ce, Nd, S m, 

eu, Tb^aM*rfe>*x«- 

JBV^£, 4>*©Jft«7c5*Mfc:.fc «?@fg£OS$M£jtL. 

x + y< (0. 5-x) + (0. 5-y)s x + y < 0 . 5 2W£L<, 

$bl-£f£L<te0^x + y^0. 3 3"e*>5, - ftfc «fc 5 3S#C*l$©aft3?J£tt 
dS^^S. x + y OTPMKloV^tes 0EA-LT?;fc*tris K&l\6fc*3Fft& 

U< teTPSH&0. 2£-f3i£-^ i: 
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<5 o 

*38W©»— 3*lfc^«[IK:«6jE*S»5t»4. *&/=fe5fcL i „Mn x . N i C o ,. O 
2 «&U x\ y\ z' te, H7n^0Ji^*5VNT, (x\ y*. z ') tfS;&A ( 
O. 51, O. 49, 0) i^B (0. 45, O. 55, 0) k &C (O. 25 
, O. 35, 0. 4) t^CD (O. 31, O. 29, 0. 4) £ £rH;& £ -f 5 E9 
^^ABCD©|ftJt*fcttrtafc#^i-«*SBB©ffi"T?*>9 s OsSw/ (x' +y 

' +z') =si. 3 oxhz>) xm£frz>m&mkM%'&1iVx^z> 0 r<Z>«fc5fc 

»5tt?tx z' >oitsri:iaot, c o ^^-r^^-m^mt x^tzm^- 

o 

^fc, i&J&^L i w Mn x . Ni,.C o „. OjtCfcV^ x \ y\ z ' « s Htg^ 

tiHI-L^*^T. (x', y', z') (0. 4 1, 0. 3 9, 0. 2) £: 

^B' (0. 3 5, 0. 4 5, 0. 2) t^CC (0. 2 5, 0. 3 5, 0. 4) <t 

(0. 3 1, 0. 2 9, 0. 4) t ZmM-t-i-ZmftlfrA' B' CD©1± 

&fctzftmz&&^z&m(omxhZ(D&&y)ffr-&v<, (o. 375, 

0. 3 7 5, 0. 2 5) k&B" (0. 3 3, 0. 4 2, 0. 2 5) t AC (0 
. 2 5, 0. 3 5, 0. 4) b&D (0. 31, O. 29, 0. 4) t&TM&t 
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MniWiit^t^</i5i^ L i 2 MnO 

tmfc3E««4Mti:-*-5-i*^**- w/ (x> + y ' +z>) * S1 ' 3 * r - t|SI 

**jE«*«©fl*-fc. w/ (x' +y' »*0. 9-1. S##*U 

< s J:9jff*L<»0. 95-1. 11. *bfcff*b<ttO. 95-1. 04 
w/ (x' +y' + .') #0. 9OtT0ofcWl!:fi^It5«« 
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Kai^IIU»*x«/^ xmm$r<0 2 6:1 8. 6 2 + 1° , 36. 4 4± 
1° , 37. 7 2± 1° , 38. 0 8 + 1° , 44. 14±1° , 48. 3±1 
° N 58. 2 6 ± 1° > 64. 1 4± 1° > 64. 4 4 ± 1° s 64. 64±1 

° ices ^-r^^mmx-h^o 

^mm<Dmm^^x , rR3mj (Dm^ r 3 j _b^/^— ($tnu 

Ir^oti^- (DM^^r^-tixD t ufc 0 rc2/mj m-ov^-c &i^$|-efc5 0 

. 001ml/g^±0. 0 0 6ml/gPiK*fc^ CuKaiOT 

\.tc%)jfc3Lyi? xm\m$rm<D, 29:i8. 6±i° KfcntsieiifTfc 0 — ?\zM~t 

52 0:44. 1 ± 1° ^*3tt5lH]Jfffc o -^<Dl=a^^Stb^0. 6 5 £*_k 1 . 0 

<£^ffciW. [Itikmm&O. 3m 2 /g£*_hl. 6mVg£ITtfe!5, ^o, 
CuKa^^MUfc^^5,^^^H]^f|l|(D N 20:18. 6±1° fc*5tf5 
lUJft 0 — ^^Mi"5 2 0 :4 4. 1±1° frC&tfSHlJfffc 0 — ? (Dmi$¥b.m)fc1£0 
. 6 5FJI11. 0 5^T-Cfc5^^^lJ £/^0;3:bV\ 

^-a-^b^©^?L^^ o . 00 lml/giD 'pt£\^h (SP^> BE TIC 

iSit^ffi^^o. 3m z /g <fc ^frvviti^h m-^^fb#J(*@^T?^^^-^ 
— ^gHt^^ffl^^O. 00 6ml/g^i5 (@P^ 1. 6 
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j^Jblz: J: 9 s o . ooimi/ g ~o. 006ml 

HUH** fc *» — r% ^jNB7L#^ (ttffeffi80 as*#v^**«\ -flMc, 

fc N CuKa«l*««U*:»*3i!/^^«lliI»fH©, 20:18. 6±1° 

^smiJft 0 — ^fcst-rs 2 e : 4 4. i±i° ^*5ttsiH]#Tfcr— ^on^r^Hs 

— ^ICSSV^ 20:18. 6±1° fcl*5tt SUlJf * 2 0 :4 4. 

**<fe6«fli:fe*. ioT, 26:18. 6 ± 1 ° fc*5rt*E*f f-^ fctt 
f5 2 9 : 4 4. 1 ± 1° jC*J»t5|g|#f — ? <Dfatt&Mlt<Dm& 0 . 6 5 B*_h 

5 ifS*^*^ Sr«*bfc tOttSii:^*. 
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*fc, 20:18. 6±1° IZ&VZmffit'—jKD^mm&O. 0 5° £k±0 
. 2 0° UTX*$>*) S 2>>0, 20:44. 1±1° t£*5tt5Hl$f tf— * (D^W.^ 
10° £*_h0. 2 0° ^Ttfc5©^j;9^L<, :i*Uc<fc^ 

bfcTO— iMn, s N i 0 . 5 O 2 »2 0 : 18. 6 ± 1° H4. 1±1° fcjfc 

20:18. 6±1° jCj^ttS^NlCfifiO. 2 0° ^TT^5^tW*U<^ 
2 0:4 4. 1 ±1° tftltSaNlCffittO. 2 0° TO0*t< N #^0. 1 

7° &.Tt>Wkv^ 0 iot, sffiTuStMtt, 20:44. i±i° »c^»ts¥ 

t, flrfB^NlDlBWU 2 0:18. 6±1° (C^tO. 0 5° £A_L, 20:44 

. i±i° »^iio. io°p;i«l<, (Dm&tm 

N a F e 0 2 MJS^«5ST'fe 5 £ £ tt*¥^t*^«S^»"C*) 
^»iffiWtT3. 2V~3. 3 V^tftffi^isrtSA^ftOl&^fta 
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2. 8 6 0^a^2. 890 
14. 2 0 ^ c ^ 1 4. 33 
0. 1 0 0 7 nm 3 ^V^ 0 . 1 0 3 4 n m 3 

a, ott. **MfT?*lK *W » * ^ 

14. 3 0^iSM> RD«lWiV^0. 1 0 34nm 5 Mi5i^ 

ft^j£*a< 2. 8 6 0, «ffjatc<14. 2 0, iM^V<0. 1 
0 0 7 nm^feStJW^^W**^ 1 ^ 5 ^^ 

<5 o 

Li-Mn-Nil^UWIft r/>ft<HLiM, Mnfifc# 

N N i ^ W^^tttS L i -Mn - N i -Ml^ftl »J &9 

b< » 9 0 1 1 0 0W, * 9 #* U< tt 9 0 0°CJMJil 0 5 

L i -Mn-N i*^*flS»tWrW#«>«V^ttL i — Mn — N i -Ml^tftfe 
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900m) t«it5ii:}aoTs «mt£tt£&^L.< fa±~e#s 0 

— 3Sk iWS^ 1 1 0 CCSriilUS t> L i 0#^^<fco"C|^i:1"5fifiS; 
m^^fST-T^ £:V^5F.9Mtf s £C^i-v^ l 1 0 0 °C^_L!U5 i: s 1 

froT^S r t fc/llET{i&V^<t#x.b;ft<5 0 iSii&Kft<5{3:£:\ Li 

7um<D&m-i-Z>y-'( h t ^ Mn x Ni, C o 5n*<£> £W 5 if-T MH3tf>5uSf 

o 

MJ&^S: 9 5 0°CJ^±1 0 2 5 °C^T^^ffl t r. h \Z. X o W^M^ 

l"4>ft< tfeLi Mn^WN i ^^Sr^-^-r^ L i -Mn-N i m 

UV^ ^fc. I>fc< ir^L Mnj&£\ N i J&#&t>*Mj&#£^-T 5 L 

i -Mn-N i -M^^b^/Sfr^J fi. Mn N N i .^.tKM^i^) — iCjfi'n* c? ;Jx 
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ttft^-TiEfliSttKfefmi-Sifc^**- #W¥10-125 3 

T»5B»*J^5l**fcL-rri, Wll-3l 7 2 24tm 4*H 2 0 0 

rt«r»5B»BB*ti«ft«^o^-cr±1»Rl^i i-3 1 2 5 1 9*&*. 
11-307093 #^5»K:3B4(i* s *>S. 

L i — M n — N i **«fls4MM&** fC», "MnWOT i 

*«v^tt*it**x#b*t»a**- ^ lias 

Sfc, L i — M n — N i -M*#ifcfl*ttW#* "Mnfc#*. N i it 

^#-a^> *Wfca*a*. fc^r*****-t#&*<*»**" ^ L Hb 
r±, iMb^^^ fc*-^*^ smh^*^ Nift* 
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■ktc, ^mB^fcte^X, Mfc-fr'-totte, Li, Mn, N i SM-<D5£Mt:i}-t 
Z>fc&V0*n#:-fZ>o MO^JiLTH:, m%<Dh (Dltm^XZ 5„ M^Al 

*^b=i/-WK ^<fb=i/VkK 

m (Mn-N im-^*et^j). ;&tx l i — Mn — n i -Mfe&mkmmmVE<Dm 

f&mftbte H5MniNi kM(D&tfcm (Mn -N i -M^^Mj) <DftM 

Mn-N i ^^et^l^'f^tts Mn b N i £ $nfc*tt^T'$> 
-5^<t^$f^U<, Mn-N i -M^*£t#KZ> flutes Mn b N i iMi^ 
— ^m^£Hfc*2»T*£>Sr L-Vn 0 Mn-N i **fc^(Df£$Sl£>— #J£r 

wntfx Ni, Mn<Dm&fc?$m&rt.mfci-h}) $j±x*itmt5&z^bx*&m 
\cftwrz^b&x%z> 0 

Mn - N i -M^^*et#J<Df^^f± N N i bMn5um bM.^m b &^^~t 

ZTkmm&Tkmfc-r h v v^xtbmz&zzbKzv&mizftm^-zzb&xz 
5„ ~<owk, fcj&^^<D&mkzMvxmfflM(DTi'*~$j>.4*i/%&ft£-&z> 
«ti)ot, ?j:&fr^mmm<Dmmfcffi.*(DftMt^mbtez> 0 

»iot, #feft5<£>;W3: U< N r*U-<fc 13 s r^5®?L^a^0. 001m 
l/gj^±0. 0 0 6ml/g£tT (It^ES^O. 3m 2 /gP;J:l. 6m 2 / 

18. 6 ± 1° \z5otfZ>\m$rt°-?\zM-rZ> 2 0 : 4 4. 1 ± 1 0 klfett 5 IHlff 
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M' x+y O z «&UO<a<l. 3 (£?;§=L<teO. 98£a<l. lh -0. 1 
^x-y^O. Is M* tt, Al, MgWCo^f,I^^5^<^lS 

(Ni) {fcl^i:^^ (Mn) fls^«»i:^7K^*#*H/S:7k*«. *fc 
te N Nifl5^*tMn^*tM' (M' tt N Striatum) 

$ttfc7K^^. r^vit^mts mytrnts mmtzmmisxmm*mm 

©pH?:10~13iU HfilBTK^^-e. Ni-Mn^*», Hit ft. N 
i-Mn-M' *-^*tfc«»Sr«tia!$*S*itXSj S9IB*'fr«ft* 

mm<s %&mv^*^m-mivtcm,m*ftM-ei*s «n-m* %mt\^x^ 

s<;uY*m^K.M&, 1 6 0mAh/glc«fS*V^tt«»**r#i-*«ll«r« 
i o.fcjBHi-SBSfcjetttfftfr^*^^^^* l i 2 Mn 3 oftif<DL i - 

MnTO^^-^Iai-s^m1^^^M^^^0l?^v^tv^5^^^^^ti > ^ 
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tl'iotL iMn.N i fl C o „ O t a©*^*flS«l*#* £ £ tt"T?# 5 
Mn N Ni N C o<0#7C*©@i&*ife#»VN©T? % 

gitfcmn, N i -MnM*tfc#l©f^(i, N i -Mnlg^zfcSfe-fb^N i — M 

nm&mtw<Di&ntti:<>x^z>*>(Dknx.t>fr > Ni-Mn-M' m^ttm 

(Dm&fes N i — M n — M 5 fc^jjcSMMfe^N i — M n — M' *-£l&fb4fc©^1!B 

^ n ^ a $ <d t = »> r =■ t#l & mm &> z V > nm^^x 
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i -M' m.^ttm<D^^^^n, MntNi k VX$£&L1tm 

mfcfc^femtex<DT~*^&ft*7!)m*>&t.frx, «-Ni (oh) 2 m^t^ 

tfmftmzBLf&VXL i 2 MnO J ^^4V#ttL i ^fbS{£&}#fcft V^M 
iot, BUlBLf::.J;5^ *^tX®^*5VN-C, Mn<DiHb&l£jt-f Sfc&fclte 
©MnMWa-N i (OH) 2 #5f (D^f&SrE&lt U ^-7U*^^l-l-M^ $ ft 

t^Mi®:*%^zm&&ifc&*£vmmzmz>z- k&Xi*Z> 0 tVX, -cox 



k-nsuis (Mn) i^m^mtM' ik-frm^MW. w ai, M g &u*c 
Tkmrnzmmmmm^x^ 4^t5N i -Mn-w fciiaswfcBt 

N i <ffc-g-#J : MnftM : M' it&Wa (*^) A : 

B : Cfc-TfrUi* N i :Mn:M' iJ^RtttA : B : C££*xfcN i -Mn- 

;££fc«fcteN i -Mn-M' *-@»*tt«)^«*tbS^*^N M ' (M 
' ^ Al, Mg&tKC ofrbmtRiS t t> lS^Tn^) 
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pH&10~13i:U HtriE*ifcXSl-J: 9#bHfcN i -Mn|^»©t 
S^fcttN i -Mn-M' &&&fcV0(Dfc&V0<DmmK, TC^M' (M' teifilBi: 

3gLTt>&<, :tl(a!l, N i -MnCJS- ft*ftltttiift< s tuMM 
"0*5. 

i-Ni -Mn«-£BMb4&3;fcW:L i-Ni -Mn-M' ^M^&igitT^ 
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So 

> ^ fcN ffi^m^Sl-k^SMfttfcSo X> Li-Ni -MnM« 
teL i — N i -Mn-MMWiMiiraWi^^*!^' 3 ^ 

<v\, 

Al, Mg, C o#©JMI5D##»J0*nfc*^*it»^ L5 5*^tt^ 

o 

fc'&m<kto<Dm&&l6tes 5 0 (D 50 ) &o. 

m p;TT'fc5, 10%W# (D 10 ) &0. 4/ 1 mJ;l9^<7^m^T 
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Ti-5f®iR]^$??)o ^(Dm^^-s-mfcyofcs ^ms^SB#fc*5v^•r^iL i -r^-^^ 
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**W©Hifc^*^ff*JE*®**^ r*tr;*A4IHftfc*U Li 1+S 
Mn 2 . s _ t M'" t 0 4 (lab, Ogs^O. 3, O^t^O. 2. M'" II Mg, A 
K Tis V, Cr, Fe, C o RtfN i ^ fe^fcEfrS^fc < t 1 

L i 1+s Mn 2 _ s . t M'" t 0 4 K*m3 s ©ffi^ 0 * 

rZLT% ^ffi5c3ffM"' ^fl^g^LTte. MMMg, Al> Ti, V, Cr, 
Fe. Co. Ni^^lfb^So Mg, Al, T i, V. Cr. Fe, Co, N 
i f£frX*%, Mg, A 1 > V, C r , Fe, Co, Ni &m^% ^^Mfc 

JWuSftSrfflV^SII^ M«7ti*^tf^^i: U-Ctt»UilR3e*H5t>© 

fi^a^rfT^ z-tx-, l i 1+s Mn 2 . s . t M"' t o 4 T^£H3te^£-a-Efc-rs-£ 
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L i 1+8 Mn 2 . s . t M"' 1 0 4 t^Stl5ft^ftttx «t SttfeOfc'ft'ft'fb* 

f± N CuO, Cu 2 0, Ag 2 0, CuS, C u S0 4 ^<D I TiS 2 , S 

i 0 2 , SnOiOIV^k^ V 2 0 6 , V 6 0 12 , VO„ Nb 2 O s , B i 2 0 3 , S 

b 2 O z m<OVmik&V0, CrO„ Cr 2 0, Mo0 3 , MoS 2 , W0 3 , Se0 2 | 
<DVimfc&y!), Mn0 2> Mn 2 0 3 ^<£> VII Fe 2 0 3 , FeO, Fe 3 

0 4 , Ni 2 0 3 , NiO, CoOj, CoOf ©VIIll{b^^-C'*$Jl5, V 

i> a - 3^/1- h 5R«£-Rrt:*i«* y ^ r> a - ^^%i/%m&&\wtom<D\t'km cntr 

~5 Oli%»L< % 5fi4%~3 Oll%^*>5©iUt)04 LV\ 
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#-hs©«t*:a-#*->£; ^m^f-/^, ism**-/*. mm**A'm<Dmfc 

^f;vi;rh7tFa77^fcl«©il*; 1. 3-^^^^> 1, 
4— 5?**1f^ 1, 1. 4-^^b^^^^> 

mMK&t btfi, L i C 1 0 4 , L i B F 4 , L i As F 6 , L i P F 6 

L i SCN, L i Br, L i I, L i 2 S0 4 , L i 2 B 10 C 1 10 , N a C 1 0 4 , N 
a I, N a SCN, NaBr, KC10 4 , KSCN^OPf^ (Li), + h 

y *A (Na) &fz.\±* (K) ©iaSr-irtp*8»^*^^ L i CF3SO 

3 , L i N (CF 3 S0 2 ) 2 , L iN (C 2 F s S0 2 ) 2 , L i N (CF 3 SO z ) (C 4 F 9 
SO,), L i C (CF 3 S0 2 ) 3 , L i C (C 2 F s S0 2 ) „ (CH 3 ) 4 NBF 4 , (C 
H 3 ) 4 N B r , (C 2 H 5 ) 4 NC10 ( , (C 2 H 5 ) 4 N I , (C 3 H 7 ) 4 N B r , (n-C 4 
H 9 ) 4 N C 1 0 4 , (n - C 4 H 9 ) 4 N I , (C 2 H 5 ) 4 N-ma 1 ea te, (C 2 H 5 ) 4 
N-b en z o a t e, (C 2 H 5 ) 4 N - p h t a 1 a t e^f7!)W*^ 

Sfefc, L i BF 4 , Li PF.Oi^fti^^Jtt L i N (C 2 F s SO a ) 2 



38 



WO 02/086993 



PCT/JP02/03862 



u-c5 o^c~2 5 ottft©six% 2 ^FBg@^iu^a-r s r. t k x *> &m\z 

£A^Jg N y^^A-g-^ (!)f!)A-7/K = ^, y^!7A-#b\ Uf7A- 

n^777^f ^jsy j*iz.m&TT&^ftW}m&&&-?z<D-ewMm& 

ft^SiBIHS (do 02 ) 0. 333 — 0. 350nm 
a^l^-fRjO*t^^07<# £ L a 2 0 n m £A_h 
c$Si^^\(OW^(OAt £ L c 2 0nm £*Jb 
K^^P 2. 0 0 ~ 2 . 2 5 g / c m 3 
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AttWW^AW^Wi-******- 8 0li%~9 9tl%^^ ft* 

L<H\ 9 0li%~98li%t^tl5o 
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BtflB^*^Ji: U-Cfi. #5f h97^B*fl/y (PTFE), #^7 
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^^^-^c ^vy-i?!^- (EPDM), 7/l/*yjbEPDM, 

*^v>^*s^v=*3> ( s b r ) N 7j/*=fA«o=fA#tt**i-5*y^-ft" 

ffitfctt**0»SI^bt 1 ~ 5 Ofi*%^»*U< N #^2~3 011% 
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Co-M"MHtt C:t\M"ft, Li, Ni, Mn, Co^jci) 
fct, @#:<D-r^-V^f4^L i -C o^mfb#l«t 9 %M;ft^fci?>/K Li- 

d^tt^J&bi" b^Wfe**"?**^**, L i — N i -Mn-CoM»> 
;§=fcf3: N L i-N i -Mn-Co-M"t^ft*!^ BflWGsfcttJtfflHxfcV^ 

t> u< til ^ktt^raoifciSL©^ a-^e^sv^fc, y ^^A-r^-i/o^ft, 
m-rz<Di>w£^\ 3fe3»^t LT-f^e3H4 *^r-t-s*g»^ Steffi u 
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7;l/tnif v^-^dr-T'^/V^-OT'n fc° V- 7 $"fbt*= y — 

=^yh\ ^ntfl/Vt^^K, ^f/M^T^!)^f, tf=/Wfe7 ! ' — K 
nutria y k^ > y 7 yik^—yf^&tfV k.mM'g.k'r*Mf&%tiZ>i$ 

#zk«;fl?W£-tiB<Z>cfc 5Jc^/^tg"C^V*i, *«RSrl!Fiti-*S»*^«>«^ 
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fi-a-^ 2 £A_h<?3^y ^^v^^y a— A^i? (^^) T^yi/— k m.^-&2&,± 

y^e^ntr v^*m^#<*>^ T^y^-b> -f9W*—A'V 

y i/- ^^mm^-v^p y b#h 3* 

by (;*^) r^!)w b. ^y * y s y<n-?v- * w^vKfttfto b y 

©by r^yi — b^h ^mk^^tm u?) r^ywb 
^*rcy*y f^rf7 y w-K s?^y y ^^f- 
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1~C 1 8(Dmi»^*fcf«^^;T^='-/K T/V^l^ (C2~C4) ^' V =» 
— /K T)V*r\sV (C2 — C4) ^y /l^T'#5#lftK^*x/WbL;fot> 

h T^y/W^^^/l- [Cl~C18©)|)l5i (*77K 3i^/K ^ 

tVK •ff-fl'^ 2— Xf7!);^) 7/V3-;i/J: (^^) 

U/^^W^x^/V, ^fc^T/V-^l^^ (C2 — C4) ^!)3- (^f-u^-y 

^rV^ (C2~C4) ^IJa- ;v (*°y ai^i^^y /u N ^D/ntVy^ 
y ;V) £ (^^) ]) /kt^i^f/^ ; T y /VT 5 fcfct 

N-gJ& ^) K ^) U/1^75 h\ N - ^ f-iv 

fcf±T y ^x^f^ t'~/K Wt^T y /^#] ; If x/V^fc^T y 

tvv [^^vufc^/w^— Kf^^7 y jvx-~=t ; ^t&fn= f y ^ 
ib^#7 [(^ ^) 7^!Jt3=MJ/K h y/M£] ; TfmnTfr^—JV C( 

ry ;>7/^^/v^] ; ^f&fBTS: 1/ C(^^) 7U;v7^y, Vt^-jvr 

^] [N-lf^fP y KV> t'^t^i^yf] 

^^m^W^fbTk* C^^w, T'ntvy, ^i^. ^y^fv^ 

(C6-C5 0) ci-*U7j^m;*^7J^ffim7$:!%ik7km lis? 
w<Z/T^^ i^u^^-fey, v-^n^x^. ;^/^yf];^y7-f y^ 
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rr^l^X l>7^y, 3, 9- (3-T^/7°ntVW -2, 4, 8, 10-f 

yv**V*\?u [5, 5] ^^tf^h ^f^!)7 5yi 

&?ky *l* h y y y y bBfex MtM ^vW-^y — /us {7 

y ^ T ^_ K 2 , 2, 4 (2, 2, 4) -hyy^vv — .^^-y^u^^y 

^ T ^_ K p _ 7l ^ky^yi/7t-h, 4, 4' -i?V^n^V/Up« 
^y^y^7t-h> 3, 3'-^f^7*^4, 4' -^yvrt- 
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U^*JJ yi/Tl — K trans-l, 4 — *s9 u^%-*//]si?*{ y ^7t- f 

s y y vrt- \m&m-? bfr&o 

yi?y>\ p^/n^y, l, 2, 6 -^^if:/ h y /K MJj- 

y, y-J-jvtf;v=i*/Ym}, 5tl6ft^ {2, 2, 6, 6-rf7^ (t Fd 

}] s *5j;-o«7jfy Tvytffy ^— /HE {Hufa^y a— /n£fcf*zKy r $ xo^u 
m> Tif7-r^^> t/^vyi, y^y/-/^} £<D^-g-#, #y*7o7^h 

{n, n-^^^/vv-^ u^^^/ut^ y. h y x^7 5 mwt^y 

T\>m {t°y^y x N-^^/^/y*y >^£h ^7^y« {n, n, n' ,n 

' -T fy^f/Hf ky^7^y N, N, N\ N' -f^7^f/H, 3- 

^yyT^yf}, MJT5^S{n, n, n', n' -^y^^^/^^^w 

!J7;yfK — =¥1^^ {N, N, N' N' -fh7 
(DAB C 0) N N, N' --Jy-J-jV\f^yV'^^ 1, 2 - ^vW 5 ^y* — /V 

. i, 8-y~7f t'y^p (5, 4, o) !)y7ty-7 (dbu) ^} ^ N *s 
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Wim(Dh<D~C g^ttl 5 y y YjW&Zo 

tC N 3 2 %7R^fb^- f V ?&fo&m&to%.1to 7 0 mm <J> F/W^-T ^©fttt^ 
tl2a 1 2SrffiVNT 1 O 0 0 r pmtjfjfU fc— JCJ; 9 

1 . 7 }) yY /H»Sfc=- y ^"/^tK^^x 1 . 1 U s> h 

TKS^ttSr-ttt-etLfrSfJt-ei 1:17:1. 4:0. 36 (V y h^) ©S^T? 
®£>U Ni/Mn=l/1 Ofc/Wfc) U/t. 

Z.<Dm&mm*l 3 m l/m i n©«"T»RJ6«| JC*ttWlC»Tbfe. Sfc, 

RrtPWrt*«pH«si 1. 8i- 3£^jfeSJ;5s 3 2 %zKBMb?- b y * A*»Jfc 

mis|.*«foaASrH*6U"c*>e> i 2 ottmtfctz^ a-— ^7nw^yi 3^ 

iiLfc 0 i^lOO , CT*2 0l$^iiU = -y fr/is— ~yjf >*$L-&-gftfci$i t L 
-C3F*&3KC^ (D 50 ) =11. 4 M m©H»*Wc 0 itf>*&5fc<Z>H:;g®fS£, 
3.7t7^t-^ttH4SU-8 U2^IV\ &*©|fc«fll|-C«!J£ Ufc 0 
©8*li3 5. 6m 2 /g-Cfeofc 0 

^Li / (Ni+Mn) =1. 0 2i^SJ;5^iU +^^M-a-bfc 0 r.*b 
^r^^-ru^ sttfcastxu l^fflv^i 0 0°C/B#P^i?l 0 3 o°c* 
-e#m, 1 0 3 0°Cf-T 1 5 8#|fflfi*}SU I0 0t/^1X*6 oot*-e^*Pt 

„ D 50 =9. 1 /imCy ^A-^y^-^^tf^lt-g^Hb^ (fc^SMbl&A 
1) £r#fc 0 tfc*3i3fS^ i7t7^i-^!±i4SU-8 U2W\ £ 
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r<D^-8^fb^^lBMqKte> Quantachrome ttl£ Noval200 £r/BV\ 

. 00 32 9 1ml/gtfcofc 0 

^^©CuKojBftfciS^^^^jKllHlJfJIISOJlSmx 29 = 18. 6 2g N 

3 6. 4 4^ 3 7. 7 2^ 3 8. 0 8S, 44. 14^ 48. 3 Og, 5 
8. 00ft, 6 3. 9 61, 6 4. 1 4t, 6 4. 4 4$, 6 4. 64ft&tJ«6 
7. 7 O^^^^^tvlHl^ft 0 — *fl*»«>&*U »R3/m(Clt5^ 
«3t (a-N a F e 0 2 ^S^5t) t ®.t>fl5&&&.<Dl&^ms&f$fe% TV> 
5££tf5fc>a>ofc 0 Sfc s »^«Ca = 2. 8 8 9,f^fc = 14. 29. 
$§tHl£^MSV=0. 1 0 3 3 nm 3 tfe5iiWofc 0 

2 9 = 18. 6 2« t jSlj-5 tT-^ t»t5 2 8 = 4 4. 1 4ftfc*3tt 
5 fc 9 — ^ <Z>ft*r3£fttttt 0 . 8 6-Cfc«9> ^©HMfrif f±* -ttb^ttO. 1 

4 1° RXFO. 14 1° Trfeofco ^&?fc<E>^s> ^*#§UU#T 0=1:0 2 tC?jH- 0 * 

5B*^*f©HF*^WE»*©ai*r±L i L0Z Mn 0 . 5 N i 0 . 5 O 2 T?*> 5 r. £ a**>;fc»o 
(^SMb* A 2 ) 

^®^3 5. BrnVg, W»fftD,,= ll. 4 y mW^l^iMfty f 

p^a^ d 50 =io. 5 Atm^y f^-=^;v-vy^yMft«i ( 
Jt^ffiflfttl. 2m 2 /gT'fcofc„ ^JfWTL^FttttO. 004029ml/ 

g -e&ofc 0 

jSV^ffi*S^-e#TV^Sii:dS^ofe 0 £fc, ft^ffc a = 2 . 8 9 4, 
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^tc = 14. 3 3 N »f*iV=0. 1 0 3 9 nm'ffc§:i»o 
£fc, 2 0 = 1 8. 5 6gti3lt5t-^.fMt5 2 8= 4 4, 0 6^*5tt 

z>K°—?(omtt&mttfeo. 9 8 \) , ^o¥'fit't'i(*s ^fr^etio. i 

8 8° &t^O. 14 1° -Cfcofco 5c^^*f©^> ^^©a^«L i 1 . 02 Mn 
o. 5 N i 0 . 6 O 2 -t?fo5 w t&frfr'itLo 

(1^^A3) 

«Ii3 5. 6mVgs ¥*«^D S0 = 1 1 . 4Mm©^il&*J:7(ct{bUf- 
^A-tK^O^^I^. 9 5 0^Ct?^bfcr fc^tt^ (I^i»Al) £|?T| 

fiat, D 50 =10. S/tm^Pf^-i^^-^^^IMtt (1ft 

»feA3) £r#fc D 

it^m^fil. 6mVgffcof; 0 X. ^JtfflJUSHKtt 0 . 00601 5ml/ 
g "Cfcofc 

j#iV^*B^f£-e£TV^r £tfS;b^ofc 0 -£fc, ^^a = 2. 8 8 9, f 
^^c = 14. 3 0, %£&&*fcmv= 0. 1 0 34nm 3 t*fe5:i»o 

2 9 = 1 8. 6 0g|Cfclt5t-^W5 2 9= 4 4. lO^Klfctt 

1 8° &tf0. 118° -Cfcofco 5cm5>W<^^s ^*©MttL ii. 02 Mn 
o.sN i 0 . s O 2 -e$>^il t^^^ofc 0 

(1t-a-M^A4) 

tSi3 5. 6m ! /g,f»fD S0 =ll. 4^m(^W*i:7Ktfty^ 
TKit^?!^^^ 8 5 0°C-C-$5/£Lfcr £^fi N (MlffiAl) £ 
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J£*MSf*3. 5m 2 /gT^ofc c X> ^JBTL^ttO . 0 1 2 20ml/g 

^m^l^-C^TV^r ^^^,^ofc 0 *fc, ^^a = 2. 8 9 5 N 

c = 14. 2 8,feH : F^|V=0. 1 0 3 6 nm s ffe5:iWo 

2 0 = 1 8. 6 5^lt5^^l-#t5 2 8= 4 4. 1 5SCJb1t 

1 8° 3U*0. 17 6° -efcofc ^n*#tff<E>*g:fc, ^©*©Wli L i 1-02 Mn 
..jNiuOjffcSit^^ct (SEM?X) ^4t*t 

(ateBMbt&A 5 ; m&wftm 

tula (MttAl) -CJBV^RJftfflfl l&fflvv r.©SJfcflr 1 Uc*«r 1 
3 y y h^AtLfc ^CpH=i4. 5£&3J:5> 3 2%*8fttfP^ 

7K^H^^fc 0 7 Omm*/N c K;VN^»tflfil 2 a £Htx.fcfl|#$& 1 2 
£r/B^Tl 3 5 0 r pmt'fjfU fc— * — «fc t> ^JS&fflf rt^ffl^tt 5 0 
#ofc (Bl^ffi), 

i . 7 ztAs/ y ^ ww5ft@£= 5/ ^a^me* i • i *-^/ y y whm-v 

^Stt^-t^^ftaRJfct* 1 1:17 (US' WW ©Sfl-^T?®^ U N i /M 

n = i/i c*^jt) (omn^mtvtzo 

^©S^M^ 1 3ml/mi n ©Jt*-C^J©#l t-aSlftWUlJST Ufc Q *fc, 
RJtSWrt*a9cpH*si 4. 5£-^ft5£?> 3 2%7kH'fk-^ h P !7AtK^ 



54 



WO 02/086993 



PCT/JP02/03862 



iibfc 0 r^ l0 0t-C2 0l$TOj|U >^£^*tfc$3£ L 

T^tt (D so ) =5. 2 /tm©ft*M»5fc - ^©^Otb^BIt^, =*■ 
T f- T *t8!U SU- 8 U2S:fflV\ gSf <^Jftfli#!lTi&iJ^ bfc D 
mgkte 10 0 m 2 / g X*h o fc 0 

# fife = >y ^«^*«tft £ TkBfeft; y ^ * A— i: 

i^Li / (N i +Mn) =1. 0 2 t*5i5tffiU +^\^m^\^tc 0 
StT/v 5 5 &K3feT A/ U /BV^ 10 0 *C/R#lffl"T? 1 0 3 0 £ 

1 0 3 0tiai5i|^u iooVntF|-e6oo t Cf-e^ipt 

N D 50 =10. 2 ^m<5 P f-l> = y^-^y^^»flS* 
A 5) 3r#fc„ 

iftV^^ta^-a-^-Ct-CVN^r k&frfrolto Stc. » J f : ^*a=2. 8 8 9, j| 
?£ftc=14. 3 0, fe B B H WiV=0. 1 0 34nm 5 tfc5iimo 

2 0 = 18. 6 Oft fc*5ft5 tT-^ Wt5 2 fl = 4 4. 1 2 gtKiSYf 
Z>\?— ^©tB*t5£SJt«:0. 7 7^*>«J N *tT— ^©^NttftlttN -tH-eixO. 2 
1 2° &t)*0. 2 8 2° -efeofc 0 5g*##t<0*£*^ tt»*©jSa^W:L i U2 Mn 

S^-^b^V-^f^* (v-MnQ 2 , *ti&9 2%) &S^f&#^£T¥*» 
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g2. o/min^Lfc, 7kmik~v^^®**m^mw^x¥®mm2. o 

Ni+Mn) =l. 0 2i*5J:5^iU +M^tfc. ^tL&T/i^ 
Ui5^!l^U mSUF&/BV>T 1 0 O'C/BtlfflT-l 0 0 0 < C*T*#^ 1 
OOOttT15«jtU 100V^6 0 0tfC^iU ^rtf>«C 
ffrLfc nbfcK.mnW-*mW&, 7 5Mm©^6V^SrfflV^t^IU D 60 =9 

o tb*ffittr±l. 8mVg-?&ofc„ X> ^HB?LM(4 0. 006423ml/' 

itSV^^/^^"^-^^ tffit>fr<?fr 0 &^|fca = 2. 8 9 1 . & 

^c=14. 3 0 x WfW=0. 1 0 3 5nm ! ffe5^Wo 

£fc N 2 0=18. 5 8«fc*5lt5^fc»t52fl=44. 1 2lCib1t 

8 8° S.t/0. 2 5 9° -efcofc. 7n*^«f©il&*x mB^OB-f&teL i, 02 Mn 
o. 5 N i 0 . 5 0 2 T*|)5^t^^ofc 0 

m-s-mtyoA 7 

mm^mit^^^^B^ (y-Mno 2 . mm 9 2%) «r«5*»»»^rspiett 

tf^S^t&^fcjfcSMfey ^^A-TK^Bm^L i/ (Ni+Mn) =1. 0 2i: 
^v^i o ot/NfFlt'i o 6 o 1 0 6 0tl:t2 5B#Rg£M3 
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U 10 0 < C/B#f^T'6 0 0°C*T^*PU^ ^£>«C^bfc 0 mbtltcMWifc* 
8Mfr&x 7 5 Mm^SV^/BV^^U D 60 = 1 3 . 2/im©!)f^- = 
ytr/U— Wti^ifc&mkm (*^»ft*A7) Sr#fc 0 Jfc^ffi^ttO. 8 m 2 
/gt^ofc, X, ^mUmmnO. 0 0 2 7 1 5ml/gt«fcofc 0 

n^ms&I&X^X^ZZ. tftfrfrotCa tLtc s *&^5£|fca=2. 8 8 3, 
^tc = 14. 3 0,»WV=0. 1 0 2 9 nm 3 ffc5:i:Wo 

l£fc, 2 0 = 1 8. 6 0mz.tetfZ>\d—?\Ztt1rZ> 2 9 =4 4. 2 4^*3^ 

8 8° Zl&O. 2 5 9° -efcofc 5o*^-*fOj^m> ^$&5fctf>£aj&f* L i U2 Mn 
0 . B N i 0 . 5 o 2 -efcs ^i^^ 0 f Co 

O^Bfefc^A 8 ) 

(m^Ms^A 1 ) -e/Bv>fc£OSW 1 1 £/BV\ ~ <7>^J&1f 1 1 ^TK^T 1 3 V 
vh/uAtilto £fefcpH=ll. 6i*«J:5H 3 2 %7kM^ K V V &fcm 

*ft 7 0mm*^W^7 , ©S#l«l 2 a &ii;LfcJft#£| 1 2 
V^tlOOOr pm-etS^b, — * -Hi «t 9 KJSW F*9^i&gfi 5 O'Ct^o 

l . 7 y v Y frffiUk— v frMkWBL* l • l V y h /Hfcgfe*^ 
yTkli, 5/ hAsmStT^ 1 * t %t K7^ 

TkM^-etb^^atbt' 6. 59:15. 27:1. 40:0. 36 (V V Y 
M (Dm&Xmi&V, Ni/Mn = 0. 4/0. 6 (^vUjfc) <DJD5CJ|SM&$fc t Ufc 
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1 3 m 1/m i n ©^4t?S/S:4f l£®^lMjfc:i&T Life. *fc. 
S»^pHiUi. 8i-m5i^ 3 2 h y !>AtK^ 
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^) ©^J^T??!^ U Ni/Mn = 0. 6/0. 4 (^-/Wt;) ©JK*SH&ift£ L3fc 

o 

JDK***»©i»A&WteL-C3&>fe 1 2 ORSRG&tes tw^7nw>V/l 3^ 

iibfc 0 rHSr 1 0 0 < Ct?2 OttlHM&MfcU =■ s"^- ^ ^ # t L 

TW«i« (D 50 ) =10. 5 Mm<D$£$&*&5|c£#?h 0 iC^Jt^H^, 
^Tf-T-Y ^-^^^^ 4 SU- 8 U2&fflV\ B^j&Kffl-caiJtLfc. 
©^fii2 8. 2m 2 /gffeofc 0 

^Li / (N i +Mn) =1.0 2 ^^i^lMU Lfc B m 

SrT^^^Kr. 5$^?5TA/U WSMFSrffl^T 1 0 0°C/ / ^^T'l 0 3 0^ 

io3ottai5«^u i o o°c/B#Ff5-C6 o o°c*-e^*PL 

% D 50 =10. 5 Mm©y f^A-sy^r/l/- v^XisM&^fcftMa (M&WtttM 
A 9) ifcSt®^£. a7ij-7^ft-^^fti4SU-8 U2^fflV\ 

r<Z>«^BMb4fc©£jW?Ugs3ftt> Quantachrome^ Nova 1200 Sr^V\ 
-eS'J^bfc «£L<tt* B J H8k<DmffiM\Z.£v1t 0 ii%«tttt0 
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. 0 0 0 9 26ml/gtfcofc 0 

jfcV^ff^-fr^tf^WSrfc^^o*:. ^fCs ^£fa = 2. 8 8 5, ft 
H|c = 14. 2 9^ H !MIV=0. 1 0 3 0nm 3 -efc5^»o 

2 0 = 18. 9S^lt5^^l^t2>2 6= 44. 6im5lf 
-*©*B»MHfcttO. 8 8T-&9. #tf-^©aMWBJ4x ^rfri^frO. 141 
° &t)*0. 0 9 4° -efcofc 0 

7B*^«f ©tS*.tt»*©jfi*tt L i L , 2 Mn 0 . 4 N i 0 . 6 O 2 T'fc 6 £ £ tffrj^o ft 



m&mtMA 1 0) 

1 100tt«ll«U^i:«, (**«ft»Al) £ 

K«^UTT, D 50 =9. l,tm©5f^- = y^-7^^««l (* 

-a-lfe-fb^A 1 0 ) <gr#fc„ 

Jfc*®«r±0. 4m , /gtfcofc. X. £»l?L**ttO . 0 0 1 2 6 6ml/ 

tt»5|5©CuKai|l^J:S*y^^»lil*fa««>lt*^ MttAl^i 

i^V>^ffi^#^-e#TV^5ili;dS*?^ofc 0 life, »-?)fe*a = 2. 8 8 6, ^ 
^fc = 14. 2 7,MMV=0. 1 0 2 0 9 nm 3 tfc5ri» 

20 = 18. 6&K&VZ*-*K-*t1rZ2 0 = 44. I^*5tt6fc° 
-^©W»3*«tt:r4 1. 1 5-C*>«3. &K'-?(D¥mmte, tfl^O. 107 
0 WO. 0 9 0° -T?*>ofc. 5n5R^«f^3fe*N «*&*©l&j£r±L i^Mn^N 
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(L i -Mn-N i fc^lfcfbfc^HTGftlSBfcoV^) 

@6}C^ti5i^ MittAl~A7, A10I1 m&&.L i w Mn x . N i 
Co z> 0 2 ^*5V^T, (x', y *, z ') jJS^tA (0. 51, 0. 49, 0) k& 
B (0. 4 5, 0. 5 5, 0) k&C (0. 2 5, 0. 3 5, 0. 4) tM.'D ( 
0. 3 1, 0. 2 9, 0. 4) £&!H£fct-Srafc^ABCD©*l_k*fcttrtfB 

(I^tttci) 

(m^m-fb^A 1 ) X*m^fr5ifoW 1 1 «r/BV\ - <£>^/&W 1 1 fcTkSr 1 3 y 
y h^AJlfc, £b&-pH=ll. 6kf£Z>&5, 3 2%fcmik'}-hV V&7kf& 
Wi&toz-fco 7 0 mm * Vfrfj Zf(Dl&Wmfe 12a &m*-tlMW%& 12^1 
V>T1 3 5 0 r pmt«L, fc — «fc 9 KAWnftttlAtt 5 0°C^{£o 
fc (^l#BS) 0 

i . 7 y y h /h»s*~ $/ ^A-^mw, i . i */^/ y y b rt'Sfcl^ ^^f 

^7M8«> 1. 5^-ZV/y y 6^-ZV/y y 

7:5. 0:1. 4:0. 42 ( y $/ h/k) <Dm&X~m& N i /Mn/C o 
= 5/5/2 (-t/Wfc) ©J!C**»i££: Lfc. 

13ml /m i n ©SfcS-CSJ&lf K:3t«fl«j^j(|TUfc. *fc, 
RJSffrtWpHiUl. 3i-^i&5J;5v 3 2 %7K^t;^ h y * AtKMj 

jg^t-2 4l^lHKlSia*f«b-C*>57Kaft'fk:'»t> b< XZmtmkl&frM-ytr^ 
^iibfc nttSr 1 0 0*C"C2 OI^IRIttjftb, = v trA'—Tl/lty- a* As 
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JI^Li/ (Ni+Mn + Co) =1. 02^^i5^tU 

lOOOtt^ l 00 0t^l5HFTOU 10 0t/W6 0 0 

/^-C#«fcU D 50 = 9. 5 4 ^m©yf^A- = 5/^-7^>'- 3 ^^ 

J:b*ffi^«0. 6m 2 /gt«fcofc 0 X><£^^*ttO. 0 0 2 1 5 1ml/ 
g "Cfeofco 

ii5V^ffi^J«#^3r t^^ofCo *^3fe« a = 2 . 8 6 9, & 

^c = 14. 3 1,WMV=0. 1 0 2 0nm 5 t*5^Wo 

^fc. 26 = 18. 6OSl^lt5tW!^t52 0=44. 30^*5tf 
1 8° WO. 118° -efcofc 0 7C*##f©&r^ »*^m^t*L i^Mn 

^Ni^co^o^fcs^^ofc. m^m^m^n (sem?» &h 

(m^<b^A l ) -C-/{^fc£0£:*i 1 1 Z<D£iJfcW l l ^tK* 13!) 

yh^Afrfc. *6>fcpH=ll. 6i^5i5> 3 2%*ggffc^!> *A7k*$ 
7 0mm*/N'F;^^oWl 2 a l 2 £/B 

Vn-CI 3 5 0 r pmtS#t, t -fc J: * RJfc* 5 0°CK#o 

fc (@l#i). 
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1 . 7 V y Y ✓Hfcgfe^ y <*vM<*£i0u l . l ^tv/ V y h ^# 
v>Mg«U 1 . 5 ]} y h jvmm. h fo&KR^ 6 V yh A^WLWtT 

y^=^*fts s.tj«4w t%t K9s^**»«r*axwflefcit^i 1 : 1 

7:8. 3:1. 4:0. 46 ( ]} y hfr) <D%l&X'M'& U N i /M n / C o 
= 3/3/2 (^-;Wfc) WJ^^^ir Lfc 0 

Z.(DffiW&WL&l 3ml/mi n <£>iffiS;^j£M? lC*l*WfcWT Lfc„ ^fc, 

RJS=ltrt#SKpH«s 1 1. St— mizt£%£5, 3 2%fcm<k1-hV t?j**&m 

Mit^A^ii^UT^fc 1 2 0P*IBI«|i:*-^7P-/<>f7'l 3^b 
ig^^2 4i^^^*T#J"C'&S7K^t:#i , b u< r4fcfc*fcSfc*L£ = i/$vi' 

gfe> ^>iiUfc 0 ^tl% 1 0 0°C-e2 OlSIWttJftU ^y^-vy^y-a/vv 
M^*ittl©D 50 =12. 9^m©W*lr#fc 0 

4ttf&5fc«rL i / (N i + Mn + C o) = 1 . 0 2i^5i 5&-W*U 

^LfCo rtLSrT/^^^K:: 5#^^STA/U m^&ffiv^r 1 0 OTC/RSWT? 

lOOOttt^fi, lOOOtCtlSltTOL, lOOt/^6 0 0 

fflVvr#»U D 50 =13. 7 nm<DV J» — ~y frfr—' 7^y-a/N>h 
«£>SMb4& (**ift»C2) &#fc 0 

Jt^E^teO. 4m 2 /gT?foo/c 0 X> ^BTL^^fiO. 001562ml/ 
g-e£>ofc 0 

l**&5fc© c u K a UK J: 5 ^ y * M^^m. «£-»fb«i A l i: l^til 

]t5V^^;^J&^t <b^fr^ofc 0 *7c, |&?-j£#a = 2. 8 6 7, ^ 

^fc = 14. 3 0,feMfMV=0. 10 18nm 3 T'fc5iiWo 
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£fc N 2 0 = 1 8. 6 5flttC33rt*fcr-^fc»i-« 2 6=4 4. 4 0*te*5tt 
StW^^iigJfcteo. 7 6 <9 , £-tf-* <D*mmn. Zfr^frO . 0 
5 9° RTfO. 17 6° -CfeofCo 7G*^W<^^m> ^&^£&$&L i ^Mn 
3/8 N i J/a Co w 0 2 tfc5:t^^ofc„ 

*Px.fc D 7 Omm$^K/VN/«ai 2 a 1 2 StEV^C 

1 3 5 O r pmtijfU t £ 5 RJ»rt#«»*t± 5 O^K&ofc ( 

vtM«. 1 . 5 * A'/ ? y ^ /HMfc =» ^A- h tKMu 6 ^e^/ 9 y f AAN&T 
7:12. 4:1. 4:0. 49 (9 5/ WV) Otfl^"?*!^ b> N i /Mn/C 

0 = 1/1/1 oJlUW^i Lfc 0 

rwMfl^l 3ml /mi n ©Jffi*T?RJiSW^5S3RW^?ftTUfco 
^©^©Jt*Sf tt^7 ^ttl 4 S U - 8 U2SrfflV\ 

©jttlifia-ewjeufc. 12. om 8 /g-?*>*=>fc- 
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M.n^&'L i / (N i +Mn + C o) =1. 0 2 bftZX 5 fc#*U ~h£i-21 
-a-LfCo ^fr^T/V^S^ 5®^3fcTA,U m^&^T 1 0 0^/l$^T» 
lOOOtftm 1 0 0 0tiai5«^U 10 0t/^"C6 0 0 
°C£-e^£PU ^^^^LfCo #bttfc^^^Ms 7 5 txm<D&Z>\<^ 
fflVN-T^^b, D 50 = 1 1 . 3 J um©!J^!>A-^5'^— ry^y-n^h 

ttmmmno. 6m 2 / g x*$>^tc 0 ±mn&mzo. 002195ml/ 

iftV^fB^J&T'tTV^r <^^ofc 0 £fc, |&^^a = 2. 8 64, ^ 
mc = H. 2 5, W^iV=0. 10 12nm 3 t*fc5iiWo 

Jcfc, 2 0 = 18. 6 5St*5^5 t^^WfS 2 0= 4 4. 4 5^*5^ 

1 8° 118° "CfeofCo 7C*M®^f, L i 1 . 02 Mn 

, /3 N i 1/3 Co 1/3 0 2 -C'fc5r ( !:^^ofc 0 

(MWC4) 

dt^Otb^M^ 2 3. 1 mV g , ?^?SD 50 = 9 . 3 m m^>^^ £ * 

ggtfby &-7ki&(Dm&m*. 9 5 o o c-^M^ufcii:^f^ (m^^c 

1) ^Hllil^LT, D 50 =9. 5/im(Dyf^-^y^V-7y^yMift 

(1^1«C4) £#fc„ It^TOttO. 9m 2 /gffcofc„ X, 
W*0. 0 3 4 2 1ml/gt'fcofc 0 

C u K a Sia 5 1 y ^ ^iHJlflS ©if , Ift-^^^A 1 tl^^l 

Tfeisjjjf ^f£#> ^PmipR 3 /m^m-tzmwrnmb ^n^^<o 

Bi^ilMW^&x-tTV^r k&Z>fritz 0 ^fc, l&^ta =2. 8 7 4,11 
^|c = 14. 3 0^ B B B «fV=0. 1 0 2 3 nm J tfc5^»o 
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ft. 

£fc, 2 0 = 1 8. 6 0*1^5^^1^^2 6= 4 4. 3 0ft^*3»t 

7 6° 19 2° -Cfeofc 0 7n«^«f^^^ ^^^«»L i^jMn 

6/12 N i 5/12 C o 2/12 0 2 3 ^ £ tfSfr^o fc 0 

(IS^^C 5) 

*et^»Ojt*®«2 3. lrnVg, WiD M =9. 3,im©M*^ 

1) t»L^ D 50 =9. 4; i m©!)f^-^5'^-^^^^« 

Ms^ffi^fil. 6my g t-feofc 0 X, £M^m*0. 0 5 8 6 3ml/g 

C u K a Iia 5 ^ ^ ^IHllTlf MWlfc^ 

jajV^tB^^-C^-CV^S^fc^^ofco ~ktz-s tt : f£fta = 2. 8 7 8, & 
^^c = 14. 2 7,MWiV=0. 1 024nmW^Wo 

Sfc. 2 0 = 18. 6 oS^fcit 5 t-^ t^t5 2 0=44. 2 Ogtfcit 

8 0° WO. 17 0° -e&ofc. 5n*£*r©*MK L i,.o 2 Mn 

5/12 N i B/12 C o 2/l2 0 2 -efc5^ fc#*>*»ofc. 

(fc-g-SHb^ c 6 ) 

tufa «m*ci) m*v^"C#feih,fc=-y^- -r^y-a^b*^ 

*tfc*©H3*Bfftt2 3. lmVg, ?WD S0 =9. 3 /i in©*;*©*** 
1) i^Lt, D 50 =9. 6/imOyf^- = y^-?vM« 
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JU&BttO. 0 7 1 5 3ml/gffeof:„ 

jKV^*B*S-a-J*-e#rVNSr t*s*>^ofc„ *fc, *&^^a=2. 8 8 1, j£ 
f£tc = 14. 2 6, W^MV=0. 1 0 2 5 nm 3 tfc§rt»o 

*fc> 2e = i8. 6 oftlcaafta 2 0 = 4 4. 3 0^*51* 

8 2° RtFO. 2 0 0° T'fcofc 7cm^4lT©^ms »»*©|&J*»± L i L , 2 Mn 
5/12 N i B/12C o 2/l2 O 2 £> 3 i £ # 2» o 0 

(m^fb^C 7) 

#j50g&, pH= 1 1 . 6 kkZ <fc 3 2%*SMfc?-M) ^ A ^. 
fcTK^k-^ y y h/W£&ALfc 0 7 0 mm «f> /« K/V'* >T 7 (DM 

wmfa%ffix-fcmwm%:m^x 1 3 5 0 r pm«u t-^-^i usjes* 

1 . 5 y^h f tK^^x &t* N 6 ^/p/ y y h /naur >- 

^ - t> a &r ^ti^etifcrnft -t? 5 . 0 : 1. 4 ( y 5/ h >v) (Dm&x-u&is 

jMf*=S'*V»'- ■^V^f^*'6'*tt*5 0 gWU (N i +Mn)/C o = 1 
0/2 (^EvWfc) i/i5J:5, =»- h*i*JB©II^^£fh£Lfc 0 

mftSJ: 5, 3 2%7K^fb^- h y ^ATk^SrUfSftWfcSfAbfc. £ fcSJ&lf F*3 
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«»**L1/ (Ni+Mn + Co) =1. 02fcfi5J:5l^iU 
lOOOWWs 1 0 0 0mi6WHM»U 100VW60 0 

tti!?ilimi±0. SmVg-CfeoTc., X, ^W?L«ft±0. 0 0 1 2 8 5ml/ 

J«V^^I*t§t^5Jli:^fc^fc. *&^S^a = 2. 8 7 7, j# 

^fc = 14. 2 8,«f#«ff{MlV=0. 1 0 2 3nm'ffc5:imo 

£ fCs 2 0 = 1 8. 6 0ftm33ttStf-^lZl»-f-5 2 0 =4 4. 2 0|W 

5 9° XtfO. 1 1 8° T?*>ofc. 5c*^«f«>tS*, S»»^Li, 02 Mn 
5/l2 N i 5/12 C o^^S^^^t 

(««£K<b»C 8) 

^ 50g ^ p h=ii. efcfcSJ:** 3 2%**fc^ 
#^fe^#^fc«#^^^VM:i 3 5 0 r pmt«U t J: U 
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^^^j^^m^tn^fhW-mit-vs . o i. 4 (y^/v) ^sa-g-cm-^b 

M^^y^^—^^^^^tt^S5 0 gl!l*frU (N i +Mn)/C o = 2 
KftSJ;?. 3 2%zK^b^ b y ^A7K«^tHf^^SAbfc 0 £fcRjfr1#i*l 

mvtix? y — £7fc$fc, 5i§bfc G 1 0 0*0^2 0B%m&MV, a^/^h 

. 0 ^m<D^^*^#fc 0 

^l«©ftMl4^7tT^^=^^ti:^4 SU- 8 U2lriV\ 
<£JftlM>J-e$J/£bfc 0 Mflil5. 6ffl 2 /gtfcof: 0 

^ b ^tfc = y fr* - ^ •# s - ^ y m^tt^om^ t 7k®Hb y 7 <? & — * 

M&7fc3rL i / (Ni +Mn + C o) =1. 0 2 t^5i 5 -h$Hcfi 

10 0 o°c^T#?a. 10 0 Ot^T 1 SRfFsl^U 1 0 0 < C/B#^-e6 0 0 

ffiV^T^-^b, D 50 =10. 8 nm<DV f-*7 J*- ~y frfr— vyify-3^;H> 

ifc*ffi«tt: 0 . 4 mV g Xfco fc„ X> ^?L^tt 0. 001625ml/ 
g "Cfcofc 0 

^V^^^^T«#TV^5r ^d5^^ofc 0 a = 2 . 8 8 9, t 
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^|c = 14. 3 3^|WiV=0. I 0 3 6 nm j ffc^i:»o 
^ f , % 2 9 = 1 8. 6 5»(t5f-^PW 2 8 =4 4. ZOmK&tf 

8 8° 5:1*0. 1 1 8° tffcofeo 7G*#*r*>*£*. ^©*©I^f4L i L «Mn 
10/21 N i lW Co l/11 0 I Tf*5ti^fc. 

C*fr«Mb4fec 9) 

^SrJB&fco 7 Omm^^>N^Wl 2 a^WH 2 
VMT1 3 5 0 r pm«t, t ~* -R: J: 9 KttfMfttt&Xl* 5 0 tJK*o 

*i«K**M*t(Mllfctf 1 : 1 : 1 : 1 : 1 f ^) U N 

i/Mn/Co = 0. 4 5/0. 4 5/0. 1 (*A*S) ©I^tbfc. 

1 3ml /mi n©«K*T?KJSW^5g«5W^«TUfc„ £fc> 

^^^dfc^t^OD 50 = 10. 5 m m<Df££ii|&7fc£r#fc 0 
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mn^&L i/(Ni +Mn + C o) = 1 . 0 2 k?j:Z>£ 5 CTiU 
1 0 0 0 0 C£T*#m> 1 0 0 0ttT15l$F H TOU loot/^teoo 
ffiVNT^j^b, D 60 =10. 6Am©Pf!^^- = S"{ r ^-^^^-= 1 ^^ 
lt*®^«0. 6mVg-e&ofc 0 X> <£«L^f3:0. 001979ml/ 

£fc. 2 0 = 1 8. 6 0ftfc*5ltS 2 9 = 4 4. 4 0fttc#rt 

6fc--^<^*f3j&SJfcttO. 8 5T*fc<?, #t°-^O^i|>I«> WtLO. 1 
7 2° St^O. 14 2° ^fcofco 

8. 58° N 36. 56° N 37. 7 2° N 38. 20°. 44. 2 8° N 48 
. 4 4° „ 58. 40°, 64. 12° N 63. 7 6° , 68. 02° ^JgJSf bT 
-^^o^itt»7^MO^^b*5a-Na F e 0 2 M«:t£#i£T*$> 

9 N j£# a = 2 . 881, fe-?-^* c = 1 4 . 3 3, *t*tfc : Pf*:«V= 0 . 

10 3 Onm'T'fcSrtWofc. tEfc.' 55*#*f©*t£:. £ ©»5fc<£> 
L i i.02Mno.45N i 0 . 45 C o 010 O 2 t?$>ofc Q 

OK^BMblfcc 1 0) 

m&WtWfoA 1 ) X-m^fcBiJ&W l l Sr/flv\ i©EJfS«f 1 1 fczKS: 1 3 V 
^ h/uAttfc. £ b^p H= 1 1 . 6£&5«fc5s 3 2%frWt4k-r V V ^J*tM£ 
?SSr*nitfc 0 7 0mm*A'W'f^S« i l«l 2 a «Hf 1 2 

^T1 3 5 0 r pmfijft, t -^-fc J: 0 KJ*a|f 5 0°C^o 
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: 1 : 1 : 1 : 1 (P ? h*) Wf>J#T?l^U, N 
i/Mn/Co = 0. 4 5/0. 4 5/0. 1 (^/VJfc) £ Ufc. 

rOj^)fS|-^^^r 1 3ml /mi n <DffiMT?fcJ&ffl ^3itttW^*IT Ufco 
KJWfrt**PH««l 1. 8i-^5i5, 3 2%*»fc^P ****** 

^^ifc£t^<£>D 60 = 1 0. 2/tm©ffcift»*Sr#fco 

ft = y ^ - ▼ ^ # ^ - 1:1 ^ ^ *»fl2 P ^ 9 * - tK 

^^SrL i/(Ni +Mn + Co) =l.o 2i^5J:5tffiU 
^bfc e r^7/v^l^#»^U m*JFSr«v^i0 0TD/i*M"e 
lOOOtttm 1 00 0tlJltl5^^U 100VW6 00 

fflVN-C^*U D 60 =lO. 4^©^^-=^^^^"=^^ 
Hl«*ttO. Bm'/gtfcofc. X, ^TOLMfttO. 0 0 2 7 6 0ml/ 

^fc, 2 0 = 1 8. 6 0«m5^^^t5 2fl=4 4. 6 0ifc£*5tt 
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6 5°&T>*0. 12 5° t'fcofc, 

*frlHb*C 9 t^«3&J$*ttdSi«VNA^*©^ffi^6>s&5a-Na F e O z M 
JB*fc»IJ8n?S>9 , te^ifca = 2. 8 6 3,ftfj£ftc = 14. 2 2^ 
^^V=0. 10 10 nm 3 t$)5rtWofc 0 £fc. 5fi**Mfr©*&** - <£> 
|$>5fe©JE^f±L i 102 Mn 0- 3 0 N i 0 . 30 C o 0 . 40 0 2 -Tr$>ofc„ 

(*a«b*c 1 1) 

y hA'Atifc. §f)CpH=ll. 6ift5i5x 3 2%*8Mb-?-b U 
Sc&JH*.*:,, 7 0mm^K/I^^^«#^*&l 2 a ^lifcfjfi 1 2 £r/B 
V>T1 3 5 0 r pmt'S#U t -fc «fc KJESW 5 Otl^o 

0 . 8 7 7 ttV/ ]) y YjVTfim.— V SrfritMW.. 0 . 7 0 1 *:)V/ V y h /I'M, 

SH^tf^zMgau 0. l 7 b/H^t^^ h7kM> 1. O^e/v 

/5y h ;HSi7 y * = !) A tK^ISs Rt/ 0 . 0 1 O^e/Wy y h/wt 
**»tSr-€:tL-etbfls:afW3Tf 1 : 1 : 1 : 1 : 1 (V y hfr) © U % N 

i/Mn/Co = 0. 5/0. 4/0. 1 ^JH^f^M t Lfc 0 

£<Z>JiCIW$fc*r 1 3 m 1/m i n (DffiM-CRJfcffl fcjSMftjfcMT Lfc„ 
KJ4?Wrt**pHa«i l. 8i-£fcifc5J:5, 3 2 %7kBMb?- b J> ? ^7k*&i£ 

jgSKWfc2 4B#F^/£ B 1.^T*;fc5zK^b$S3 1 b U< f±BMbW*»frft« = !/^/l' 
gfe, ^.igbfco itl/*r 1 0 0°C-C2 OR^RBftj&U ^-yfr/U--?^tf^-=is*;u 
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«»5UH1/ (Ni+Mn + Co) =1. 0 2iftU5fcffiU 

lOOOWiW, 1 00 0^tl5^U 100VW6 0 0 

fflVN-C^MRU D 60 =10. UmOPf^-^^V^-^f 

lfc*ffittr±0. 7»VgTfkofc. X. £*HL#«*0. 0 0 2 1 4 9ml/ 
gffeofc, 
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«E&*P;tfc. 7 Omm^^W^^Otl^fil 2 a &tft;tfc&#*8S 1 2 3r/8 
^tl 3 5 0 r pm«l, fc — * — <fc <9 SJt&*rt»»tiaft«: 5 Ot^ifco 
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, 0. 2) k&B' (0. 35, O. 45, 0. 2) i^C (0. 25, 0. 35 
, O. 4) k&D (0. 3 1, 0. 2 9, 0. 4) k k -T Z> mfiMA' B 

' cT)<D^±&tcnftmzft$E-tz>ffim<Di&ktj:z>£ otz^&mkmx* 
m&mityon i ) 

(Mi»M) xm^tc&mwi i £/bv\ ^©^jc&^t 1 1 i 3 y 

ifcSrflnfcfco 7 0mm*^W^7 , ©Wlil 2 a M^fcift^a 1 2 fcJB 
^T1 3 5 0 r pm-eSjfU t — * «t 5 IxJ&W F^^«fi 5 0t(^o 

0 . 8 6 8 V V V V tnVimWL, 0 . 8 6 8 =£)V/ V y f /Hjfc 
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S?y*j»«t*^^*«fl5"Cl : 1 : 1 : 1 : 1 (5? WW L 
Ni/Mn/Mg = 0. 4 9 5/0. 4 9 5/0. 0 1 (^/Wfc) ©I^t 

£ bfc„ 

3m 1 /m i n©^ft^Rje»^ii3RWfci*TLfc» £fc. 
R«»rt**pH39Sl 1. 8 fc-J£»c*«J:5, 3 2%*»fls?- h P * A*** 

2 4NFP0^)i&^*f^-efcS7KBI^t> b< f±SMb*i:®^5-y^ 
fc*^ 5i®Lfc 0 ^£1 0 0^2 O^HlttlftU = y*vf— 

i©»5|5©Jt*Sai»4*T*r-f*-^^tfc»4SU-8 U2«r/tlV\ 

— *«£t&*SrL i/ (Ni+Mn+Mg) =1. 00t^5±5WiU 
^'lOOOttm 1 0 O O'Cfcl-C 1 5RSMIWM$U 1 0 0tJ/l*IWTf6 
V^JBV^SHRU D 50 =10. 

JfcSffi^fiO. 6m 2 /g-efcofc 0 X> £JB7UMlfr±0. 0 0 1 9 4 5ml/ 
g "CfcofCo 

Hcfc, 2 6 = 18. 6atfc*»t5^^t5 2e = 4 4. Ift^*5rt5tf 
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&tFO . 14 4° T?fcofc 0 

^IC^^^iSa-NaF e 0 2 MJi tM»3£T*fc D , a = 2 . 8 9 

U«^|c = 14. 3 1,g^MV=0. 1 0 3 6 nm s ?&5:^5 
#a>ofc„ ^fc> 5n*#*f©jfem* ro^©WliL i Mn 0 . 495 N i M96 Mg 01 

o 2 -e^ofc 0 

(m^-mt^A i ) -e/Bv^ca&Ji 1 1 &m^\ zl<d%u&w i 1 1 3u 

y h/vA^fc 0 ^CpH=ll. 6£:ft5J:5x 3 2%7k»-fb^ h U 17 AtK^ 
^Srin^fco 7 Omm*/W^/oS#Hll 2 a trB* 1 2 Sr^ 

VNT 1 3 5 O r pm-eJ»#U, t — # — K «fc Y) BLfoW 5 O^C^o 

0 . 6 9 4 D >y y ^vMcftftflu 1 • 0 4 1 =*7V/ ]} y Y ;Vm. 

m-^^tf^&f&i&s o. o i y hfrmwt^y^v&x&tii^ 1. o 

■t/U/y y h/WS^T^^^*****^ #:t>*0. O 1 -y h;l/t h*7 

5?^7k«ftt*-ttb-ettfr»«3Tl : 1 : 1 : 1 : 1 ( U $/ h/W ©W^-CS^b 
„ Ni/Mn/Mg = 0. 396/0. 594/0. 01 (^/WtO <DWMWW 

1 3ml /mi n©It««tl^l'«TLfc, fsfc^ 
M«pH^ll. 8 ?> 3 2%*»ftthP?A**» 

»«bW 2 4B#p^^^«T?fe57K^b^> , b b< »Blfli4bfcai*>ix« = y^-/w 
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-7Mtt»3l5«tL i/(Ni +Mn+Mg) =1.0 0 ift5i5tffiU 

^looottt^ ioootfci5«SfU ioot/^t6 

V^lrlV^^tU D 60 =10. 9iimOl)f5rA--y^-^^-^ 
fcb^BScteO. 7mVg-Cfoofc„ X^^i?LMl40. 0 0 2 2 8 5ml/ 

g -e&>ofc„ 

PC2/mt^St5i)Ptiiii^^fc 0 M1HC2/mf±L i 2 Mn0 3 

£fc, 2 0 = 18. 6*m5t t ^^t5 2 9 = 4 4. 7^*5tf£fc° 
-^filtt^ifctfO. 7-efe«9. ^-tW^tf*!^ tti^O. 17° & 
tfO. 19° -Cfeofei 0 T§=fc. 5t;m^tff^^> iMn 0 . 594 
N i o. 3 96Mg 0 .oi0 2 T*fcofc 0 

cm^^^D 3) 

(I^bftlAl) -ej^fc£OS«l l^fflVV ^ <7)£OS« 1 1 1 3 y 

y fMHfco ^CpH=ll. 6fc*SJ:5x 3 2%*»ft"*- b y ***** 
^^^OX-fCo 7 0mm*^K;V^^W«l 2 a 1 2 

V> X 1 3 5 0 r pm«U t -*-|C * 19 fitlMtAWtttUtt 5 O'C^o 

ft (01#1). 

l . 0 4 1 */^/ y y h /M5£^= y *vwjjc?ga0U 0 . 6 9 4 y y h 
^^^f^TK^^s o. o l y l. 0 

/ V y YA,mkT^~*J*imWL. 0 1 0^/y b^t 

S?^*»«=fe*nJeHfrttit-T?l : 1 : 1 : 1 : 1 OJ y ©SJ^ffi^U 
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, Ni/Mn/Mg = 0. 594/0. 396/0. 01 (^-/Vft;) <Dj%$\rW$. 

Z.(D%m*feWL%: 1 3ml /mi n ©SMfc-OglSW KiiJfcWteSST bfc 0 Scfc. 
KJfcWrtttttpHtfl 1. 8fc-felcfc5*5, 3 2%7kKfk^b P 

IPS©gA^Wlt^b 1 2 0Wttw^7ow^^i 3^6, 

^TTK^fes 5i&bfc 0 i^^l0 0^C-C2 0l$^!iL, = j/^r/W— =r^^f>-— v 

r<Z>|&5|5©M3*ffii«W:3LT^T>f d-=.^^tfc»4 SU- 8 U2lrffiV\ 
<0JttfStfl!|-CW£U;fc. 3 lmVgt'fcofc. 

— L i / (Ni +Mn+Mg) =1. 0 0 kftZ <£ 5 U 

IK'1 0 0 0^T'#£, 1 0 0 O'CfcT 1 5H*K0M$U 10 0Vl$ffit*6 

V^&r/B^T^U D 60 = 9 . 7#mO!)f 

fctM^teO. 6m 2 /gT"feofc 0 X. ^ttJL^SfttO. 001945ml/ 

2 0 = 18. 6^Kl*5tt<5 2 0 = 4 4. 2^3ott3t° 

— ^.<offi»3A*tt;W:0. 8 8 T?ife 5 % ^ ©^NfiCfBtts -t^tLO . 14° 

0 . 14 6° -efcofc 0 
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*d«b*D 1 ^i^W^M©W^^5a-NaF e O.SL 
StM^X-fe^ » ; ?je«a = 2. 8 8 3, ^t|Cc = 14. 3 % StAte^f* 
^V=0. 1031nm 3 tfe^iiWofc D 5o*&tff©*§** 
*©ffi^|U i Mn 0 . 396 N i 0 .594Mg 0 .oi0 2 T?fcofc 0 

(«£-SMfc*fcE i) 

(M»A1) -e/BV^Rf&W 1 lfc/BV\ wCDSJS^f 1 lKl^Srl 3 U 

^•C1 3 5 0 r pmtJUfU t-^-Ei ^»WSfl5 OMo 
fc (EBi#RH). 

0 . 8 6 8*V;yb /Hftlfe= J/ *vv*af 0.8 6 8 U y h /H» 

^ri/^zk^^u 0. o l 8*;v/y 5/ h;«7^5 = !^A7kffc l. 0 
*r/W!J y h«T^=^«> XtfO. 0 10*/V/!) y F7 
^^«F»«r*^*tfr«tti-ei : 1 : 1 : 1 : 1 (^^) ^fJ^T'^U 
N Ni/Mn/Al=0. 495/0. 495/0. 01 (***t) OJW*SHWR 

- CQj^^-^^^r 1 3ml /mi n ©fcATJRj&WWffifcWlEiRT bfc. 

RJttfrt**pH#l 1. 8t-tl^5J:5, 8 2 96*iftthP^A*lW 



92 



WO 02/086993 



PCT/JP02/03862 



— yjcJfif&*fcL i / (Ni +Mn+A 1 ) = 1. 0 0 kftZ & 5 

ra-r? iooo °c*T*#ta. i o o o xxcx 1 5 b#Pp^^ u ioo °c/mmx« 6 

V>*rJBV^3HKU D 60 =9. 4 /imODf H-=5"{r/V-vy^y-7^ 
tt£5B58fW:0. 5m 2 /gT*$)ofc 0 X* ^i&HFUStttt 0 . 001605ml/ 

*fc N 2e = i8. eanctetts tr— 2 0 = 4 4. urnst 

.13 5° T?feofCo 

A*Mffi^?)^5a-Na F e 0 2 SIt«tt'fe a = 2 . 8 9 

N «m£*c = 14. 3 4 > H|WiV=0. 1 0 3 7 nm'ffe5It^ 
^ofc„ 5n3d^*f©*t*> r<0^*©E^liL i Mn,. 4M N i 0 . 495 A 1 ,.„, 

(«-a-!Mfc«JE 2) 

(M&mfcVdA l ) -Cjav^S/SW 1 l «r/BV\ Z.<Dfcf&19 1 1 KtK£ 13!) 

t^jpif:, 7 Omm<£^ Y ? J Zf (DmWWiWt 1 2 a IrfxifcMl 2 Sr^B 
V^1 3 5 0 r pmT'l^U t — * J: t> FWM^tt 5 O'C^'^o 

7c (0 1#Ri)o 

0 . 6 9 4 !J V Y /H5tgft=. y ^/kTk^^ l • 0 4 1 JJ jr h /UtfL 

m^l/Xl/i&ffiBL^ 0. 0 1 8*/v/U y b/H5Ki7/W5=!?i>*tf, 1. 0 
*:>V/y y f/«7y^=!>i,7km RXfiO. 0 1 O V y h }VM K7 
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NNi / Mn /Al=0. 3 9 6/0. 5 9 4/0. 0 1 (^Jt) <^»f?M 

r^JBOW^ 1 3m 1 /m i n <£>flft i^fM ^^i&t-^T bfc 
^Hfi^PSA Ufc * fc^JfcifftlWM^ 5 0 °C b - 3t ft 3 £ 5 

r©»tt;W^7Wt=^lil}4SU-8 U2&JBV\ 5£# 

— 7K*ft*&*SrL i/ (Ni+Mn+Al) =1. 0 0 i:45J:5fcfftU 

Ufc. ^^T/V^^-^^l^-CA/b, W^tlOOV^F 
F^lOOOtWS, 1 0 0 OXIKXI 5H*HMM*U 10 0t/W6 

V*fcJBVT5MRU D s „=9. 9Mm©iJf!>A-^5/^-7^y-T/^; 

Jfc*ffi8ftt0. 6m 2 /g-C^ofc 0 Xs^TLW^^O. 0 0 1 9 4 5ml/ 

ttft*® cuKoiiasiy * **is*rW£©tt*N swam 3/mi &m 
mc 2/i*t\zmi-zm'Vtm&mMtkftiit 0 m&mmc 2/ m f±L i 2 Mno 3 

2 6 = 18. 9*»C*5»t* tr— 2 0 = 4 4. 8StJJlt5t' 
-^(Z>ffiM3**ft;H:0. 7 5 #fc>-* -tixWO. 16° 

Rt50. 1 8° Tfcofco tfc, 5n*^«f©tS*s £ L iMn 0 , 94 
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N i o.396 A 1 0 . 01 0 2 "^^>ofc 0 
m&mfc®E 3) 

(MtWAi) x*%^tcfc]fc>w i i^m^\ zcDfcfowi l^Tk&i 3 y 

^?rAPx.fc 0 7 Omm^^W^^SMl 2 a &<I;tfcM#Mgil 2 $r/8 
V^T 1 3 5 0 r pmfS^L, t — \ZL £ 9 KJ&W 5 Ottfto 

fc (il#i) 0 

1 . 0 4 1 ^JV/ ]) y Y A>1fcMk— y <5t/VtK^^x 0 . 6 9 4 ^)V/ JJ y b /Hjt 
^r^;tf^7kMu 0. 0 1 8^/!) j/ h;«7^^!>^7K^> 1. 0 
^/v/y 5/ h/uffi,mT>*t~i>J»7kmWt, RX£0. 0 1 O^E-^/y y h/l^fc K7 
v^^TK^^r^H^^^JtT'l : 1 : 1 : 1 : 1 (Dy h/^) GDfiJ^-C}^ L 
, N i /Mn/A 1 = O . 594/0. 396/0. 01 (^r/Mfc) OM-^^ 
£ Ufc„ 

^©g^tlrl 3ml/mi n©it«f KiS^clft^T Lfc 0 £ fc. 
SlSWtpH^il. 8i-^/j:5J;5, 3 2 %JKWHk~r h y ? AtK^ 

l^«©SA^i^Ut^b 1 2 0NFF B im{-^--^-7a-^V^l 3^b 

Sr*?^ ?.iibfc 0 r^iSrl0 0t:-C2 0ltimit, = y tr/V—vl/jtls-T. 
^<^»*(Dit*®^^^Tf-T^^-=^^tt^4 SU- 8 U2^1V\ 

# b t^fc - y >r)v —zr^-xis-Ttv*-?? j^m^ttmnM 1 y ^ a 

— 7M&©3fc£rL i / (Ni +Mn + A 1 > = 1. OO^iSi 5^fftl, 
|11?1 0 0 0 c CfT#^ 1 0 0 0°CfcX 1 5NFFb1#^fL, 1 0 0 Xl/B$fflX 6 



95 



WO 02/086993 



PCT/JP02/03862 



V^^V^t^MlU D 50 =10. 4 pm©!)f^- = '7^-^^-^ 

tb^®5»f*0. 5m«/g-e*>ofc. X, £»?L**f*0. 0 0 1 6 0 5ml/ 
g "CfcofCo 

ftlH#T tT-^ ^ff^R 3 /mfc«t5lW»Jft mfe*L5*£«§H4<£> 

2 0 = 18. 6^^*5^St°-^^i-a 2 0 =4 4. l^^*3ft^> 
-^O*B»»ftltl±0. 9 4T?*>5s «-lf--*©*HMBWU ZMfrO. 143 

° S-t^o. i 8° X'boito 

r. r. "C % Pis* Lfc^^^ffcW* c u k a J:§^^^ *j(&|eI3t ##rZ>&£Mx 

*£-SMt*E 1 fc^J&lgffitt^V^A^SiO^^b^Sa-Na F eO z l 
Ji«#3fi-C*>>3 . te^j£Wca = 2. 8 8 3,»^t«c = 14. 3 3, 
fta»V=0. 1 0 3 2 nm s r'fc5^t»ofc 0 £fc, 7G##*T©*£*s 
«©MIU i Mn 0 . 396 N i o. S94 A 1 o.oi0 2 T«fcofc 0 
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mi 











mm 

f 2 / \ 

(nr/g) 


Den 
50 

(//in) 




mm 

( 2 / \ 

Ur/g) 


unl/g; 


50 

(u m) 


Al 


Lin noMiifv cNin cOo 




11 A 
XI. 




n q 




Q 1 


A2 


Lii 02 Mn 0 5 Ni 0 5 0 2 


35.6 


11.4 




1. 2 


0. 004029 


10. 5 


A3 


Li 1.02 Mn 0.5 Ni 0.5°2 


35.6 


11.4 




1. 6 


0. 006015 


10.5 


A4 


Lij 02 Mn 0 . s Ni 0 . s 0 2 


35.6 


11.4 




3. 5 


0. 01220 


10.4 


A5 


Li 1.02 Mn 0.5 Ni 0.5°2 


100 


5. 2 




1.8 


0. 007 


10.2 


A6 


Li 1.02 Mn 0.5 Nl 0.5°2 








1.8 


0. 006423 


9. 5 


A7 


Li 1.02 Mn 0.5Ni 0 .5°2 








0.8 


0. 002715 


13.2 


A8 


Li 1.02 Mn 0.6 Ni 0.4°2 


39. 4 


10.6 




0. 9 


0. 002964 


10.4 


A9 


Li L02 Mn 0 . 4 Ni 0 . 6 0 2 


28. 2 


10.5 




0. 3 


0. 000926 


10.5 


A10 


Lij 02 Mn 0 _ 5 Ni 0 5 0 2 


35. 6 


11.4 




0.4 


0. 001266 


9. 1 



m2 











18. 6±1° 


44. 1±1° 




«V(nm 3 ) 


a 


c 


Al 


R3/m 


0. 86 


0. 141 


0. 141 


2.889 


14. 29 


0. 1033 


A2 


R3/m 


0. 98 


0. 188 


0. 141 


2. 894 


14. 33 


0. 1039 


A3 


R3/m 


0. 72 


0.118 


0. 118 


2. 889 


14. 30 


0. 1034 


A4 


R3/ra 


0. 63 


0. 118 


0. 176 


2. 895 


14. 28 


0. 1036 


A5 


R3/m 


0. 51 


0.212 


0. 282 


2. 889 


14. 30 


0. 1034 


A6 


R3/m 


0. 60 


0. 188 


0. 259 


2. 891 


14. 30 


0. 1035 


A7 


R3/m 


0. 76 


0. 188 


0. 259 


2. 883 


14. 30 


0. 1029 


A8 


R3/m+C2/m 


0. 70 












A9 


R3/m 


0. 88 


0. 141 


0. 094 


2. 885 


14. 29 


0. 1030 


A10 


R3/m 


1. 15 


0. 107 


0. 090 


2. 886 


14. 27 


0. 1029 



3. 2-3. 3 V<D^S^*5^S^it-efoSc 
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mm 








(m 2 /g) 


D50 

((in) 




TO 

(m 2 /g) 


mm 

(ml/g) 


{lira) 


Cl 


Lii. 02^5/1 2Ni 5 /12 Co 2/12°2 


23. 1 


9.3 




0. 6 


0. 002151 


9. 54 


C2 


Lii. 02 Mn V RNi3/8Co2/8 ° 2 


6.6 


12.9 




0. 4 


0. 001562 


13.7 


C3 


Li 1 .o2Mni/ 9 Ni 1/3 Co 1/3 0 2 


12. 0 


9.8 


M 


0. 6 


0. 002195 


11. 3 


C4 


Lll 02 Mn 5/l' Ni S/12 C °2/l2°2 


23. 1 


9. 3 


M 


0. 9 


0. 003421 


9. 


5 


C5 


Li, 02 Mn S/12 Ni 5/l2 C °2/12 0 2 


23. 1 


9.3 




1.6 


0. 005863 


9. 


4 


C6 


Li, 0 2 Mn K/12 Ni 5/12 Co ?/12 0 2 


23. 1 


9. 3 




2.0 


0. 007153 


9.6 


C7 


Lii 02 Mn 5/i' Ni V 1 '- Co2/12 ° 2 


15.6 


11. 2 




0. 3 


0. 001285 


12. 6 


C8 


Li,. 02 Mn l0/'l Ni 1O/21 C °l/l2°2 


15. 6 


11.0 




0.4 


0. 001625 


10.8 


C9 


Li, noMrif, AfiNin. 4S Co o. io°2 


26.0 


10. 5 




0. 6 


0. 001979 


10. 6 


CIO 


Li x 02^ n o. 3oNio. 3o Co o. 40° 


2 


31.0 


10. 2 


M 


0.8 


0. 002760 


10.4 


Cll 


Li, o2 Mn o anNi 0 . 50 Co 0. 10° 


2 


26. 1 


9. 8 


4ebe 


0. 7 


0. 002149 


10. 1 


C12 


Li! 01 Mn p , R Ni„. 35 Co 0 40 0 


2 


27.8 


10. 0 




0.6 


0. 001843 


10. 2 




Li x oo Mn n soNio. 70 Co o. io° 


2 


21.8 


9.4 




0. 7 


0. 002386 


9.4 


C14 


Lin ooMn ft fin Nio. 44 Co 0. 06° 


2 


27.4 


11. 0 


m 


0. 9 


0. 003066 


11. 2 


C15 


Li x 01 Mn 0 2oNio. 2o Co o. 6o°2 


31.0 


10. 1 


M 


0. 4 


0. 001300 


10.2 


C16 


LiMn ft 4cNio_ 45C00 10 0 2 


26.0 


10.5 




0. 9 


0. 003235 


10. 5 


















it 




(m 2 /g) 


D10 




D 50 ( ix m) 




C17 


LiMn 0 . 33 Ni n . 33 Co 0 . 33 0 2 


0.8 


1.3 


5 




C18 


LiMn 0 33 Ni 0 . 33 Co 0 33 0 2 


0.9 


3.4 


7 




C19 


LiMn 0 . 33 Ni n 33 Co„. 33 0 2 


1.2 


6 


10 




C20 


LiMn 0 33 Ni t) 33 Co 0 . 33 0 2 


9.0 


0.4 


0.8 




C21 


LiMn 0 . 33 Ni 0 . 33 Co 0 . 33 0 2 


7.0 


0.4 


2 




C22 


LiMn 0 3 3Ni n . 33 Co 0 . 33 0 2 


0.3 


! 7 


12.5 
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5 











18.6±1° 


44. 1±1° 




V (nm 3 ) 


a 


c 


CI 


Ko/m 


a pi 


n tip 


A IIP 


2. 869 


14. 31 


V/. lu&U 


C2 


DO /m 


a 7P? 


a arq 


A 1 7fi 


2. 867 


14. 30 


ft 1 ftl S 


C3 


Ko/m 


n 7c; 
U. / 0 


n iip 

U, llo 


A IIP 


2. 864 


14. 25 


ft 1 OI 9 


C4 


DO 


a 70 


a 1 7A 


A 1 GO 


2. 874 


14. 30 


n i no*? 


C5 


R3/m 


A CO 

U. by 


a 1 OA 


A 1 7A 
U. 1 f U 


2. 878 


14. 27 




C6 


Ko/m 


o 79 


A 1Q9 


0 900 


2. 881 


14. 26 




C7 


R3/m 


0. 66 


0. 059 


0. 118 


2. 887 


14. 28 


0. 1023 


C8 


R3/m 


0. 99 


0. 118 


0. 118 


2. 889 


14. 33 


0. 1036 


C9 


R3/m 


0. 85 


0. 172 


0. 142 


2. 881 


14.30 


0. 1028 


CIO 


R3/m 


0. 65 


! 0. 165 


0. 125 


2. 863 


14. 22 


0. 1010 


Cll 


R3/ra 


0. 89 


0. 190 


0. 134 


2. 880 


14. 32 


0. 1028 


C12 


R3/m 


0. 62 


0.154 


0. 118 


2. 861 


14. 20 


0. 1007 


C13 


R3/m 


0. 71 


0. 178 


0. 134 


2. 875 


14. 27 


0. 1022 


C14 


R3/m 


0. 92 


0. 155 


0. 130 


2. 890 


14. 31 


0. 1035 


C15 


R3/m 


0. 62 


0. 142 


0. 120 


2. 847 


14. 17 


0. 9952 



«m£»a, c, JSi&t^MtafcV (nm 3 ) fi, f !)A«S^fittMU 

3. 2~3. 3V©titJ3lt5Mt'fc5. 



6 











(m 2 /g) 


D50 
(u m) 




(m 2 /g) 


(ml/g) 


(jum) 


Dl 


LiMn 0> 495 Ni 0 . 495 Mg 0 01 0 2 


32. 3 


10. 8 




0.6 


0. 001945 


10.5 


D2 


LiMn 0 S94 Ni 0 . 396 Mg 0 01 0 2 


35. 1 


11.4 


M 


0.7 


0. 002285 


10. 9 


D3 


LiMn 0 396 Ni 0 . 594^60. oi°2 


31 


9. 9 




0.6 


0. 001945 


9. 7 


El 


LiMn 0 49S Ni 0 49S A1„ 01 0 2 


28.8 


9. 6 




0.5 


0. 001605 


9. 4 


E2 


LiMn 0. S94 N io. 396 A1 0. 01°2 


33 


10. 4 


4ff£ 


0.6 


0. 001945 


9. 9 


E3 


LiMn 0 396 Ni 0 594 A1 0 01 0 2 


26.9 


11 




0. 5 


0. 001605 


10. 4 
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«7 













18. 6 ±1° 


¥E*B 

44. i±r 




5®V(nm 3 ) 


a 


c 


Dl 


R3/m 


0.95 


0. 14 


0. 144 


2. 891 


14. 31 


0. 1036 


D2 


R3/m+C2/m 


0. 7 


0. 17 


0. 19 








D3 


R3/m 


0. 88 


0. 14 


0. 146 


2. 886 


14. 3 


0. 1031 


El 


R3/m 


1 


0. 13 


0. 135 


2. 89 


14. 34 


0. 1037 


E2 


R3/m+C2/m 


0.75 


0. 16 


0. 18 








E3 


R3/m 


0.94 


0. 143 


0. 18 


2. 883 


14. 33 


0. 1032 



3. 2-3. 3 v^JRHg^asn-sftcffi-eife*. 

cm oEmmmmt it, «^»^«a i ~a i o , c 1 ~c s , d 1 ~d 3 

*«»A1-A1 O, C1-C8, D1-D3, El~E3©^Sr, # 
y 7^=5^ (PVdF) ^m*ifc91 : 4. 5 : 4. 5 U «f»l 

ft* 2 6KiJ:o"CiEfe*nfc«ritfc*oTaa9. ^^iHt«2 4i:^yi 

J;9A#WlCli N SulEIEMiS:. ^l^auXLfcaL ESI 6mm©Rf^T 
*>ft#s 2 6. 6PaKT©iffT> 1 5 0°C-ei 2 P#RSUfci*LIE« 2 1 «r#fc 
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Jcfc, 2 0 0 /imf f ^A^rEtl 6mm©Rf fcfl^t, 

V ft? & <D'Mk2 2£#fc„ <&m 2 2«A@*fl;^2 7 &#5^&ir<fc P LT=» 

$FJkmffiWl*. x.fU^jJ—7$^ — h t *?=.ffls*i—#* — hbCDfcffikk 3 : 

_h|BjE@2 1 % ^i22, ir^P"-* 2 3XlMt#Jft&/BV\ {£#2 Omm. 

6mm©3^ySlft (II) SrfEKLfco 
rOJtiP ?-&&<D=i4 ^m?l&SrffiV\ 25'C^joV^T, 0. II tA (10 

h*iwj*k 4. 3v, i 5tifm<D7£nffifem,m%n.*ft^. o. iha, m^tm 

^IB^Ufc £fc, 6f--Y^yUi^2 S'CtCioV^-CO. II t A, 4. 3 V, 1 
5B*IW©j£«iftj£*£EaS*&-frV\ - 2 O'CfciSV^O. 2 1 tA ( 5 B£|?^) 

„ ^jhmjBE3 v&mnmtkm&ft^. -2ot, o. 21 tA^t^itLXT 
*»cia*bfc 0 ?/unnm&miztt~rz>-2 ot. 0. 2itA»t 

/Co 

teut£n*w\ =i-rvM«m (id ti^^u-ra^^smm an) z^m 
~vy*^ (pvdF) &mm&mttn\zM i>t i oma%m^ mmtvx^- 

*f/u¥uy K^fcJn*^ »it*5HH:U AiMMiKbfco &*3. SulB^y 
iKDWfe&JBl^ 25°C^:fcV^ 0. 5 1 tA (2H#Ff^K 4. 2V, 3 W 
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[fttt (imffcfC, «*W5*C9~C15«MUfc«fc) 

(PVdF) i&MJfcS 5:10: 5©«<£-C»frU 
-WV (NMP) Mit+^iiU jEtf^-*h**fc. 

(d 002 ) 0 . 3 3 7 nm. cTO©^S^^ U<=) 5 5 n m) fclMlffl 
7^=y^ (PVdF) fc*rm*Jfc9 5 : 50«^fi^U 
N _^^-2-t°ny (NMP) <SrJnfcT+#?&il#U A^-* 1- 



_ha&Lfc*Wt*/BV^ =>fyS^ (III Si) g^5-5 0W©i 
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fflk#ffl«T£:i8vvc\ ^^^mmm, am) tmm^\^xi^mvti 0 

fc 0 MffiO. I I tA (lOHSHM*). 4. 2V©^1I 

femmftntv, Mtm^kftn, m,mo. 1 1 tA (1 ob#iw*k nskm,m&3. 

. 5 I tA. 4. 2V V 3B#IW«)^f8flES«JBE^E« N ;&m3:«;SfcO. 5 I t A, 
mkm^J ^/H4tgW*fc*5V^Ts iEfc««*^**femi?"'l' ^/H4ffi«*Sr0B*& 

(II) (»i!)f!)A03^ySj|!i) «rf^«U -bIB iii^ 
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^8 





— i-* J-tC iMn Sff 




0 y 1 / /' h 

(mAh/g) 


-20t:, 0. 21 tA 
(mAh/g) 


mm 


(%) 


mmm i-i 


Al 


146 


48 


500 


32.9 


Hffiftl 1-2 


m-smt^ A2 


148 


52 


480 


35. 1 


n»j 1-3 


«£-lMb* A3 


149 


53 


470 


35.6 


mmm 1-4 


«£-lMb» A4 


149 


45 


200 


30.2 1 


HJStfil 1-5 


tt-a-iMfctt as 


152 


62 


300 


40.8 


nmm 1-6 


«-£Bfefc*b A6 


120 


20 


250 


! 16. 7 


HJSfli 1-7 


»-a-Bfeft:«j A7 


140 


30 


400 


21.4 


Hstfcfll l-l 


m&mtm as 


100 


10 


95 


10. 0 


ifcigfc^J 1-2 


«£-Btfb*fe A9 


150 


47 


300 


31. 3 


U!ife#iJ 1-8 


m&^ik%> Aio 


125 


38 


450 


30.4 



ftmgb* (%) •. r-2ou 0. 21U mmm-m / r5w*gifcWMj x 1 0 0 
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^9 









*~CJ 1 1— i 




r A- J hi, H 

^.mnn./ g,/ 


— on < V > n 9T + A 

£i\J U. Zl LA 

Viu/vn/ g./ 




(%) 


Ultiftl 2-1 


^^te#3 ci 


J.OVJ 


QQ 




Ul. «7 


mmm 2-2 


1t^®tffc^ C2 


1 KQ 

loo 


O * 


OflU 


Rfi Q 


HiM 2-3 


^@£fc4& C3 


loU 


1 n7 
1U 1 


oou 


DO. ^ 


HiStfij 2-4 


^mtM C4 


1 £A 


so 


RAH 




shhm 2-5 


fe&mitm C5 


1 cn 
loU 


on 
yu 


£**n 


OO. O 


HJi£0iJ 2-6 


m-a^-fb^ C6 


1 CA 

lbO 




Ann 


n 

DO. U 


mmm 2-7 


^^bfe C7 


140 


99 


550 


70.7 


HiSM 2-8 


^^m^fe C8 


128 


84 


560 


65. 6 


Hftfil 2-9 


^mtm eg 


160 


94 


610 


58.8 


^JfeM 2-10 


1t-g-@Hb$> cio 


155 


115 


700 


74. 2 


HJfeM2-ll 


en 


162 


94 


590 


58.0 


HJ£#J 2-12 


^-g^ft;^ C12 


155 


110 


670 


71.0 


2-1 


n-a-^^b^ ci3 


166 


100 


460 


60. 2 


2-13 


m^mitm ci4 


160 


60 


400 


37. 5 


HJiM 2-14 


C15 


158 


120 


560 


75. 9 


(%) 


: T-20t:, 0. 2ItA ^m^ftj 






10 0 


^ 1 u 






















5 n 

(mAh/g) 


-20°C, 0. 21 tA 
(mAh/g) 




. (%) 


MMM 3-1 


m&mfcw di 


145 


45 


510 


31. 0 


JttWJ 3-1 


m-BtrnfoVo D2 


130 


40 


500 


30. 8 


J£tfc#iJ 3-2 


m&mfcM D3 


150 


43 


450 


28. 7 


mmm 4-1 


m^^-fb^ ei 


140 


43 


500 


30. 7 


tfctfcflij 4-1 


^-^^'fb^ E2 


110 


35 


490 


31. 8 


Jfcig£0iJ 4-2 


m.&m<fk%i E3 


150 


40 


430 


26. 7 


(%) 


: r-20'C, 0. 2ItA^®^*J 


/ T5t^i^ 


S^*J X 1 0 0 
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&&ttm (m&mikmmmfc) (Dwm*ftotz-k^z>, P H?rio~i3©ii 
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^ofc, ii-e, ^UMliO. 122ml/g"C$)l3, Mi (O. 22 
Oml/g) <D5. 5%-C£>ofc 0 

i o 3 o°c t zinfzLm&mikVoA i «\ itmmm&m o . 8 9 m 2 

/g^iofe^ -t©^J»B7L^3»ttO. 0 0 3 3ml/gT'fe!), ti^^St (0 
. 2 2 0ml/g) ©1. 5%te*TM£ifc-t-*£fcas-C#fc. 

L iMn 0 . 6 N i 0 . 6 O 2 f^«l*O^a*^^i-Stt;*ffi«i^S«[«^-f ^/I'tt 
5 J-x ^«BdFL^i«*Si&TbTi«*^feL i Mn 0 . 5 N i 0 . 6 O 2 ^#£>ft N #;ft*:3&jfc 

mi?--r ^/M4tB&#5^ ^as-e^tfuas, #fej*iassrte<*t"« fc> 8 5o<c~9 5 

fc^LT, ttfiBfiTLfcf>©£%;fc&;jl,3. ^ort^^ L i Mn 0 . 5 N i 0 . B O 2 

l iMn, 5 N i 0 . 5 o 2 (D^mjLmm (Ms*®**) ic^i-s^m^s^f-^^/n* 

ffi©B8«^7 7 (ISi9#f$) «fc 5 fc, ±MHmffi&0. 0 0 2ml/gH 
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o 

U±K J: 0 N «-£Sfe<ffc4&©£ffi7L#«tt:* W^L i Mn u Ni 0 . 6 O 2 KoV^Ttt 
, ^#|B?L^j«dS 0 . 0 0 2ml/g^b0. 0 0 6ml/g©iH^ j|v^i 

o 

(Mn — N i Ittt^WC o 7nSf ^ Wi^M^^i^) 

(lOOOt, 15SI1) 2-1-2-3, 2-9-2- 

<d^# £t*> L i Mn 0 . 5 N i 0 . 5 o 2 J; t> /h£v^T% 8HPIt*1M Xo«^**br4 

m&i&M\sft<D\^ ft^mz&^XI. iMn 0 . 5 N i 0 . s O 2 OL i 4 

L iMn 0 . 5 N i 0 . 6 O 2 <D^m j P^1i^^#i~S fc&> 
#5t^)«^^-eft>5-Mn-0-N i -O-OMn, N i £r C o !?@?gg^i' ; 5 

36* fcH M ft <D t? ft V ^ # k. h ft 5 o 
iOMn.Ni ^-^tgltS^i:^ L iMn 0 . 5 _ x N i 0 . 5 .,C o J+y 0 2 
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HlfeM 3 — 1 5 K\ L iMn 0 ,N i 0 . 6 O 2 ^tt, Mg£l%@^« 

3Ufe#j4 - 1 fc£>5 £ 5 KlL i Mn 0 ,N i 0 . 5 O 2 H^lt, A 1 1:1 %@ 
^®&LfcS§^K::^Tt>SM#l3- 1 tl^ftMfa&^Lfc. 

HOfiai Mn,. s N i 0 . 5 O 2 <DC u K a$|£r££ffl bfci^Tj?^ 5, ^ X^m^f 0 
<D X 20:18. 6±1° ^*5ttS|E]Jf t°— ^ 2 0:44. 1 ± 1 0 K 
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SUi&V, 2 0:18. 6 + 1° m*3 5 tsJJFf 5 2 0:4 4. 1 

±1° ^jbnt6llI^ft*'-^^ ; l : @^|•3S^Stb^^^^V^L i Mn 0 . 5 . x N i,. H M rt 

^11S,L iMn 0 . 5 N i 0 . 6 O > OCuKa||l4rttffibfc»5|53i5'^^«ftliI»fBI 
(D, 2 0:18. 6±1° \£&YfZ>mm*'-*fr*t-i~Z 2 0:4 4. 1 ±1° »C 

— 2Tx ^*(^) t ^ , fP^fc ; 5V^^|&fr^l^■C'f^bfcL iMn 0 . 5 N i 0 . 5 O 2 tt. #C 
ef»*Jfe<Z>»«6-l£f4x L i 8 MnO,ftif©R3/mi{±Sft5^tt*©#«EK:J:5 

£*_LJ;9. i8— fc»^1K«rfc£;h/rv^#**fc tt, 20:18. 6±1° 
lC*5»t5lslJftr — ^J^i-S 2 0 :4 4. 1 ±1° ^jott^HItFft; 0 — ^<DtBM3S 

(20:18. 6±1° fcfeJtS^ttBtMi-Sifem**^***^ ^-«H4« 

oil) 

012(1, Li Mn 0 . 5 N i 0 . 5 O 2 ^C uKaU&fem bfc«&^ V 9 *8§UU#fia 
<D^ 20:18. 6 + 1° tf &¥4MB t tM©i^^7 7 T?*> 5. 18 

6° fc&ttS^HMIWu o. 0 5 0£JL_bo. 2 0 0^ToIS1I^t > 

IU1 3tt, L iMn 0 . 6 N i o . B O 8 WCuKaj|feS:^Ufc»*^i/^^j»lHl«f0 

<z>. 20:18. i±i° K&vzmmst%i&ny-j?*&i&<vmmy7 7-e 
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mifcwvmmz&^xn, 20:18. i±i° \z.&tfz>yMSL$&t±* ftfo 
ud^bJ&j&sfes fe&tD^ftmtffi&m&mcm^xftmzfrtcL iMn 0 . s N 

i 0 . 6 o 2 «. 20:18. i±i° K:S3rt«*«[*^o. 2 0 0#ja^i^ ^s*fc 

£*Ltt. ^0 4 J fD)fe^l&#:^&T^-a'^bfcL IMn 0 . 6 N i 0 . 6 O,r±x N 
#5fcfe, L i Mn0 2 &^<D{£^&®lM^/M4ii&<t LiNi O, *$fe©5te«l# 

(2 0 :4 4. 1 + 1° ^^^5¥OTt-^i- ; 5^«^*i^Sfemi?-'l'^/V'tt^ 

0 1 4tt s Li Mn 0S N i 0 , s O 2 ©CuKaMll Lfc&*^ y ^ *$ftH]#f HI 

■2 6:44. 1±1° fc:tett5^«I£*fc«£*©BB««:^-t"o 
L iMn 0 . 5 N i 0 . 5 O 2 Mj£»ll^#J<E>®?&^*SV N "C. #t«^*te. 2 0 : 4 4. 
1±1° KlfcttS^MttBi&SO. 1 0 0#i£-C\ -fgT^ffilBj^r^bfCo 
il 5{4 S L i Mn 0 . B N i 0 . 5 O 2 <D C u K a M%:&.J% LfcJ&jfc^ 5, ^ ^^HlJff|l| 

<£> N 2 0:4 4. i±i° \z.teft%^m^k%WLW>^4 ?* 1 8t%&<om&*7ri-i~o 

L iMn 0 . 5 N i o . B O 2 »Jifc©HHW<0*ifel'33VvT\ fttkM^'C ^/HSIBtt,. 4 
4. l±i° icMtt-SafMMB^o. 17 0° #5S-e N fiT©filft^Lfc. 
^O^fPfe^^m^fe^S^VNT^^tVfc^fi, 2 0:44. 1 + 1° 

W_h<fc<9. 2 0:4 4. 1±1° (^(tS^Ii^O. 10 0° &l±0. 2 0 
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mi 6 0 t's ^®7G*M-C'@^©mUfcL i a Mn 0 . 5 - x N i 0 . 5 _ y M x+y O 2 

•Ct^5l^bfe> M&C o h LfcL i ,Mn t . H N i 0 . 6 . y C o x+y 0 2 ( 

mmm^-KDmmcoiEmmmwt ut©s^ttc n r± % asm**© a« % 0 

t*©**W«3*#*fc* L i Mn 0 . 5 N i 0 . 5 O 2 i - 1 ©m»©3E*S*H 

EA_L©^i£#>l©*£:S:cfc 5 ^ 1 0 %£*±£ bfcL i Mn 5/12 N i B/18 C o 

2/12 0 2 <fc Y) Co^L i Mn lH N i 0 . H M I+J O 2 Sr]EK#)li: Lttfflftttf 
n ft>A^tyiJfei:©5ttt^fc4. 3V~3. OV^V^fES) 

lW?>ti5^i, 1 6 OmAh/g t^5HV^fir#P)ti5^ 

ft, 3E@?£^K£ LtL i LfcJfififca^L i o Mn 0 . s _ x N i 0 . 6 _ y M x+y O 2 

£A^L i 2 CO,£ftoTmm©ffi&&#^S*fcfc < &fc 3 £*-&* 1 ' s - a < 1. 
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(^fl(^Co@») 

i&fcfci 2 - 9 xt* 2 - 1 o<Dmmtmi&Mi-2<Dm!&k<Dtt®itei?frt>ftfa 

5i5^ Ni, MiKDll^Jt^^C-ef^ CofjliO^yf 
IMklfeB ifs &^££ a N fe^Sfc c £ < ft 1? N 3gft»^-<#39ftt % L i Co 
02 <£>^r;ftK:jfi<5lN-CVN< 0 Li-Mn-NiSMbttHiCoO, 

Li-Ni -Mn^lftftll ^m^S^*5V^t:^«ma«^. 
— ^- N L i -N i -Mnm^^fb#»^I^C®^«it^^oL i Co0 2 

t£oT N lifj©L i -N i -Mn-C ol^iW, C o <Z)#^E M «t "9 . 

$ < > ftnm(omvMv\z£z&fc*mzbtix^zh(Dk^?Lt>]ri?>o 
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Ofc&mf - -Y 9 £ N i /M n it) 

N i/MnifciSl/l^bN i Wfc-?tlX^Z>mMM 2 - 1 1^2-1 2 <D 

ifl^N i <z>*g;bnk:#v^ i n i o i tete<D%mi%<Dl&fo^&fe J &t> t Mir^(o<D 

LTV^ 0 

_h|BHife^J^*5V>Tf*, jE@?g4^l?-efc5^^fb#><*: UL i 1<02 [Mn 0 . 5 N 
i 0 , 5 O^ Li [Mn 0 . 495 N i 0 . 495 A 1 0 . 01 O 2 ]. Li CMno.495Nio.495Mgo.01O2] 
, L i li02 CMn 5/12 Ni 5/12 Co 2/12 0 2 ] fc**ffiV^£ *lB*Lfc#, ^©fiil<D 
2r ffl V % 1tM& Ko V ^ X h mU ft ft 6 * * *t „ 

cum {jEmmvont t-c, a^*fli*c 17-022 t/tii) 

] 

^t-^^b^lC 1 7~C 2 2 0#* £r s #«*feteftJBi~5JEffii&*5t£ Lfc D IE 

sMfctf^PT 5 ^ (PVd F) a#Jt8 5:10: 5©«^-Cft^L N N-^ 

(NMP) &>!jn?LT+£«fCL, JE*i^— ^ f Sr#yt„ fl& 
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aim icm 2 ©Biti:tiu jE«iiufc 0 

d 002 ) O. 3 3 7 nm N c fft^rRK^tH^O A # $ (Lc) 5 5 n m) &TJ<*K D 

7yfb^=y7^ (pvdF) %s*jt9 5 : 5 ©sj-a-ea^ U N— 

2 -trap K>" (NMP) ^Ad^t+^-^l, * b &#fco *tr 

IBA^^— * h&ff£ 1 5 /im«Ii^J:0-*©Itl*l, 2 5°C<E> 
tta+Ti&ttlMK «JET1 3 0^1 2R#|ffl«*feLfc8U ^l^APXU 1 

BfflBm«?R c t 3 ©7K^ft(i2 O p pm*^^ bfc 

o 

/WTofc ^©ttOjllSS*^ ^0. 1 I tA (10B#ra*h 4. 2 V. 
1 5B*ra<E>j£««6;£«JBE3tett£ U «SStO. 1 I t A (1 OBffW 

iNf ^/M&ttfeSrfTofc,, #1^*/i't«fe©&**M$tt N 1. 0 1 tA 
(lBSMWsfrh 4. 2 V. 1 5 ^^1©f iffJilJII^Si L, 

N mmi. o i tA (i^), ^-jhajE^3. ova&nmwMam&'&bi, 

fto 
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in 



MM 






(mAh/g) 


50 t^i 
(mAh/g) 


(%) 


nnm 5-1 




160 


160 


100 


mmm 5-2 


UL^tft-fk* ci8 


160 


155 


96.9 


«m 5-3 




155 


150 


96.8 


H%M 5-4 


H-S-BHblfe C20 


162 


130 


80.2 


mMM 5-5 


*£-SMb1& C21 


161 


133 


82.6 


Hffiftl 5-6 


m&MfcW C22 


155 


140 


90.3 



m 1 1 6> B b frfc £ 5 fc. 5 0 0 . 8 /i m <t 5 

^Tt?fc5^^t;^S:iE®^®^fflV^fc^lfe^ 5-1-5-3 ^Jfe^l 
5-4-5-6 <z>*«i£tt;8ELT\ ffiv^fc«#*«r#L (5 0t-i^/HWM# 

(HJfetfiJ 6-1) 

lEffi^K&fc^SMbfcJC l6iU &T©i5^tT0l 9 
y7S/ft^yf^ (PVdF) £rM:ifc8 5 : 10 : 5 <DU&X*M& U 

U ^#:<OJ¥§*2 3 0 MmtdPfiEUs Ellis'— h SrftMR Lfc fiufBIE^— b 
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s ffil Omm©r/K = ^!)- K«SrIR9ft^ jEtt7tLfc, 

*!/^^*lia*f«jeiC ZZfe^m (0 0 2) «?®^RSdoo 2 '«[^0. 3 3 5 nm 
% a tt^lRlCigSt^ iO^ t $ L a as«!) 8 0 ~ 1 0 0 n m, ctt^©Jgi&|ft 
^|O^^5Lc|l60~100iimtfe^ XltM^2. 24g/cc, It 

PVdF) 1:11*9 0 : 10©a^ti^U gf^i: LTN-^f/Hfo !) K 

v^in^. si^tt, Mmfim&m&vit. iifilB^y :7s/{bt^-y7 f 
*&^«?£rff $ 10m m(^^m*mfls©M®^^ U £ §r 1 8 0 n m 
m©fttt»fLT, *>— h<DJ£mzm& 1 0 jum. 4@ 1 0 mmOfllJJ — K4R& 
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sffia^ 2 £ it io^ u—^-m&n 3 ^*jv^-c if-^ u mmrnw 

10©^ — tJ?^— h t -J^/vjj— 7i?^— h i©#:^J;b l : lo 

2l£«PJK:L i PF 6 £rlmo 1 / 1 LfcSflm?: 8 5 gftAU^nUcf 
N 2 5 t CKl*5V^ 1. 5 Ax 4. 2 V, 1 5 R^FBl^^S^^Mffi^m&fTV^ 

j|$130 mm ($HH2^iij $ 1 3 6 mm) . 2 2 mmO^?^ V 7 V A^?&§r# 
fc 0 - ©tt?fc«rl*Jfc0!I 6-1 £ bfc D 

6-2) 

^^^^^0ffa!lS:i-<tS^® (0 0 2) 0®^PBd 002 {it/55o. 3 3 7 nm 
s a $ L a 4 0 ~ 6 0 n m, c fflljjfa&ffiMiftL^ 

&(D±% £ L c &m 4 O ~ 7 0 n m, ^itfi^ 2 . 2 g / c c N it^m^M^ 1 . 

(lUSfe^! 6-3) 

^V?xB®$iMj£fc£Z>fc*ffi (0 0 2) OffiF^PSdoo^ii^o. 3 7 5 nm 
, a tO^Cf $ L a ^ 1 0 0 n m^±, c#^|R|©^^«r^ 

O^t^Lc^5~2 0nm, 1 • 8 0g/c c, tbiBi^3. o m 2 
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/g-ebz>mm#w*&mttnt vxmm tfcEwm m^me-D tmm^v 
xftM^frmmzmmm 6-3 <ommt ufc 0 

v\ nhfhtz. a US** it* c Sfrfefctti LfcM^^Sf^l&Sr 

iH2 3^^i- 0 yUEdSO. 6 (Ob £ (onAtirt-ftrntt* yt^O©i:l©feM 

(JfctfcW 6-1) 

a* o © t # ©^^Mii^Lt^ 2 . 3 %mm t-cv^. 

= b, a = /3 = 9 0°, 7 = 12 0° £ U ^©tHl^fc ± «9 If ffi Life, 
V=abc (1-cos 2 a -cos 2 /3 -cos 2 y +2cos a cos /3 cos y ) 1/2 

mmm 6-1-6-3 Rxfttmrn e-i <Dmmsr^v^^mf--r ^j^^n^ft 0 

M**ffiTte:*3V^T N 7. 5 A, 3B$|RU 4. 2V(^>^m^^mjE 
^5S*5j:tr7. 5A N ^-ihajE3. OVW^lI^iiU Mfci^lt 

tics* lt 8 o %©*i«r«i«pt 5t>f ^ ^»tt, mmm e-2 <ommx*i&m 3 5 

Olh-f ^/l^^Tfs 6-3 ©li-Ctti 2 0 Ot-Y ^A-*T% tttfetfij 6-1 ©1 
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-fifes HMJ6-l©ii©J:M^ %1M\zft5lEikm<Di&&# : ¥-fc&t&.Wi 

frWL < m&m.<D&i : &im#>x'pi£ <jfcofcfc©fc#*.fc*i£. — ^> m&m 6-2, 6-3 
xt^tttSEW 6-1 (Dnmz&^xtiftMcmizft 5 js*K©*g»R«ij!: xzftmmwb 

?A'W&\zm^x&mmztti'Xftft : tofrb<Dmt> mm) 

5r t/j:<W»*fTo-c*5D % IWJ6-1 oSft-eiit^^^KRfllfi: 6 0 0 
f->f ^/HKii&^fcWff*©^* 5 1 mm^Ttfc5©I^LT> ^&6#J 6-2 CO© 
?fet?r±4 0 Oi^-r^/^^ii^^-e«^flf:^^^]3mm0^^TV^fc„ Jfc«fc09 

6-i <o«*fefc:*3VN-ctt:3 o ?/umm&&xmMW6-2(Dmmkmmfci&3 

~6-3 XtWfctfcfll 6-1 <B«?fe<0rtffBtBffi5:--J£<D1^ ^/MSfcSlJfcLfco i"-<T 

026±!), 4 o o-9--r^^i§NF^i?o?rt$PS*T:*i*n«N 

lc:j3V>-CWu WflfeBfriCtt^-CJieo. 0 4mQti!b5©^U, ^J£t«J 6-2, 6-3, 
ttitfe-W 6-1 omm^&v^Tte, WfcfltfcJfc^TWo. 0 7mQXh<>fr o rcg 

^mmmxn. ^ytxMmmzzz&^m (002) <Dmmmd 9n m& 

0. 3 3 5 nm s a |*|^OeiMc^t H a 8 0 ~ 1 0 0 n m, c 
ia^fR]<^iiy&-?-@©^# £ L c«6 0—1 0 0 nm N JttfcStf* 2 . 24g/ 
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(mmm 7-d 

Hk<D iM'UT, HI 2 7 8 0 0 m A h (D^TkS^K— TfcMfo&U.ft Lfc 

o 

i o). fcte-BMbflfec 9. Ttfu^yy^Wy 7vik}?-V (P V d 

F) Irtiifc4 5 : 4 5 : 5 : 5"C«l^b, UN-^W c U K^«r 

fc$E&/BVV llliiltfco SMt^J¥$ 2 0 Mm©7;i'^||*^©i^ 
Stlf h — lOO/i mCilLt 2 0mg/cm 2 ©fi^oE 

h SrfEiSS Ufc. tffiaiEffiV— h &@ 6 1 mmft $4 4 5 mm©EMKfc:life»r 
LT, b<D$Zi&£<DjEM&V& : £L, )|^10 0/ t mi3mm©7/>5-!)^ 

6 3mm|^4 6 0mm©»i»flt, V— h <D5fc$g<£vft@£r|&* U J?£ 
tuiaiE@^S:^@^^ 1 5 0°C-C1 2R#F H 1^JE^^fTo^ 0 
4»3 l&#fc 0 

:^ffc3 5 £ LTs /jfyxfl/yf^7^^ h (15 Mm) /Tz^^A 
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(5 0 Mm) /ilittt^^P^^^^^ (5 0 Mm) ;6>fcfc5&K 
#JB*-fr7>f^fefflVV««BjE**^3 2RtfA«i8^3 3©5B*feSB«3 2 A, 
3 3 A*«^»*Wi-S * 5 fc«MB*H¥ 3 1 U tfrfB&**HI&«£':7 -< ^ 

o 

tfnl^#— tJ?*— h£r5 0 : 2 0: 3 0 : 2 ©frJWItit?^ UfciftBEKl 1 m o 

HS£JR«Tf«naft*K7L«S^«r«M*nl-. KW-**8 0 OmA h ©1 
3p^©^7K*«?«-^@?fe3 OZftm^fro 2 0°CKi^T8 0 m A-e4. 2 V 
©^WJE^mSrJtU 8 0mAT«3VfeOtl^ffitfc o ^Jfei7-1 ©lit 

(£Jt09 7-2) 

i o), Mi»c2 3, rt^^^^y^^^y^^-fbtf^y^^ (pv 

dF) &MJfc4 5:4 5:5: 5T«U gt^Xitt 7-1) i: W 

(ttmm 7-D 

lo), s^»c2 4, r^f-is^y? ytvL-atfy^-yit^-yf^ (pv 

dF) &M*tt;4 5:4 5:5: 5 U K*©lStt 7-1) H 

«^b-C^7K«#«-^*?l&*"^®l-^- (tb*fe^7-l) (Dm?&tbfCo 

(0£*£fll 7-3) 

i o), s^nftftAi, m^^7^wi) ^j/ftitr-y^^ (pva 

F) &fiftfct4 5:4 5:5: 5"t?ffi^U »WX@f* (*Jfc« 7-1) £ P)4K 
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(mmm 7-4) 

#&W«U «|*©xmtt i: u-c#7KHM-^mmsr^ 

(tbttW 7-2) 

10), T^Wf? y*RT*#y 7 V it}?-}) 7*^ (P V d F) SrMJfc9 0 
: 5 : £H|*©Igtt (IHWJ 7-1) iPI»tLt**«#ltZftt 

(«mttife^) 

HJSM7-1~H^^I 7-3, Jfctfcfll 7-1-7-2 ©«te&JBV>T^fifc«W;ftXtflB*ifc 

sttiettftsrffofco mmm.mn2 5X^tvtz. 0 as«*frr±* soomA. 4. 

2 V<DmmffifemJ£3ZW>b bfc 0 ifc«&fl=tts 8 0 0mA. Jj&it®JBE3. 0V© 
^«»K^mi:bfc 0 HU MiMtWftafefrW:, 24 0 0mAh^lhiff3. 

8 0 OmAtCilSti^itMtS 2 4 0 0 mAX^M^WcM^MfOit^M^McW, 
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mi 2 



mm 






800mA 

mm 

(mAh/g) 


2400mA 

mm 

(mAh/g) 


mm, 
(%) 


mm 


mmm 7-1 


LiMn 0 4S Ni 0 45 Co 0 + LiCo0 2 


800 


610 


76. 3 


500 - 


mmm 7-2 


LiMn 0 4 Ni 0 . 4 Co 0 2 0 2 + LiCo0 2 


810 


610 


75. 3 


500 


vcMtm 7-1 


LiMn 0 2 Ni 0 7 Co 0-1 0 2 + LiCo0 2 


810 


610 


75.3 


500 


m&m 7-3 


LiMn 0 s Ni 0 . 5 0 2 + LiCo0 2 


700 


500 


71.4 


400 


vcMm 7-2 


LiCo0 2 


790 


600 


75.9 


500 


mmm 7-4 


LiMn 0 . 4S Ni 0 . 45 Co 0 x 0 2 


760 


530 


69.7 


510 



fflV^fcltg^M7-2(D^mi^tt55-t-ai:^ »J7"1, 7-2 (D\% 5 ^^tffe 5 n 
i^fe^5o L i Mn 0>45 N i„.«C o 0 . 1 O 2 , L i Mn 0 . 4 N i 0 . 4 C o 0 . 2 

m&MRxiizmnvj ?^mm&&wisfrx^z> 0 y^v^^x^ 
vcmm 7-i vmm>mMife, 2**60* 7-1, 7-2<Dmmtitmvx±<m^^o 

VfrVtZ&h. r*b£> 3® &£>ttU 8 0 0mA, 4. 2VT»15^©S 

5, m»j 7-1 <Dmmxtemm<DB*ifen,iofrfch<D(D. mm, &m&m 
ibbtbtefr'otcoKttv, it&m 7-1 a)mmxamm.m^U(oum^m 4 0 o°c 
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0 n^i 5 ^^tt^o^w^fi, Mn i £<£tB*r*&;:§liSb-cv^ 

-LIB^iSM(-*3V^-C^i, M^»^*5^5^«^#?K^L i [Mn 0 . 46 N i 0 . 46 
Coo.iOz], Li [Mn 0 . 40 N i 0 . 40 C o 0 . 2 O 2 ] ^rffiV^S^ i:^rlB^Lfc>65 N Li [ 
Mn0.425Ni0.425Cop.iB0.05O2]> Li [Mn 0 . 426 N i 0 , 425 Co 0il V 0 . 0 5O 2 ] N Li [ 
Mn 0 . 425 N i 0 . 42S C Oo.iA 1 o.ojOal^ Li [M n 0 . 4 2 5 N i 0.425C o 0 . X M g 0 05 O 2 ]s L 
i [M 

n 0. 425 

Nio.425COdCro.05O2]. Li [M 

11 0, 426 N i 0 .42sCo 0 .iT i 0.05O2] 
„ L i [Mn 0 . 4 2 B N i 0 . 426 C O0.1L i 0 .o 5 0 2 ] ^ Mn, N i (D— g& 7c 

o 

(H»J 8-1) 

L i OHMMnO^, 7D^?J£ L i : Mn= 1 . 0 8:1. 9 2 OfrJ-g-^tf 
L. a—* U — cc^sWv— * SrfflVMrft&IBH^TK^^^JBE^L 

4 5 0°C-ei 2R#RHR<l!!^*fTV\ «SV>Ti&*8 0 4«nAljnttl 
SrfrV\ L i L08 Mn 1 . 92 O 4 ©«W!J f^Avy^fyfk^ (I) £#fc 0 

9 y^ZfcVJlt^jWefcSaK!; 7>yfc\?~V (P Vd F) £m*it80. 75 
: 4. 2 5:10: 5 ©Ste"^^ L N N-^^-2-lfn D (NMP) 
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»JET1 3 0°CT?1 2B*Mftj*Lfc«, :/V*flnXU 1 cm 2 ©Rftl-i»ft 

d 002 ) 0. 3 3 7 nm. c *A*I^ <Df£tik¥<0*:% £ (Lc) 5 5nm) &t>*# JJ 
^y-fbtr^y^*^ (PVdF) ^m*lt;9 5 : 5 0fll^t?tB^U N— T^/V- 
F>- (NMP) SrJB^.T+^aiWb, ^Jl-^-* 1- £r#fc &t-s S& 

iBAtt-<-^ h^i5^ moiifsmm^-hJ¥$ i 2 m(omMmm<D-j?<D 

bfc»*»itfc,*7y«*«l«lfC«)*L i PF 6 £lmo 1 / 1 ©tS^ 
=HMc®fi?!R£:#J&Lfc 0 HulB«^K c f I ©7R^*f±2 o P pm*«i Ufc 

o 

8-i <£>ii?&£1~5o 

(Hj&M 8-2) 

EJ&^i^&V^ m^iHb^C 2 5, y ^i^^#v-fb-£#» 
ffl-efc 57tfl/^7^ RT*j&«&]-T?fc 3 ^^Wkt^yf^ (PVdF 
) Srmftfcb7 6. 5:8. 5:10: 5 ©«^"C»^t5K^tts (*lt« 8-1) 
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(mmm 8-3) 

m^bZT^^is^yyfRxfmmM^&ztfyyyikv-VT*^ (pvdF 

) SrmSJt5 9. 5:2 5. 5:1 0: 5 <Dm&~em&-$~ (MMW 8-1 
(§MM 8-4) 

^jX'fcST-fef : -w^7^^S.t>^^J-efc^^y 7yft^!)ry (p v d f 

) &S*J±;-T?4 2. 5:42. 5:10: 5 (Dm-BrX-mG-f % (^»J 
8-1) iH3«l^ =^ vM®mSrf^MUfc 0 ^tb^r^»!l8-4(Dm?&i-r5o 

(HJ£0iJ 8-5) 

lEmcoftMK&^x, m&mfcMc 2 5, y^A^^^i^ (Os^ 

Ij-CfcST-fefV^S'^^f^feS^^yftt^Pfy (PVdF 
) &Sfitb2 5. 5:59. 5:10: 5 O ^ Tiller ££W*. (^»J 8-1 

(^lifetfij 8-6) 

lE^fEisiK^-t, m^mitmc 2 5, d^^a^^^v^^ (ikii 

&\X*hZT^?-v^zf7 vtRtV&MMX'&ZtfV? -yfc^~ Dt^ (PVdF 
) 5:76. 5:10: 5 <Dm&X*mG-p Z OHifeM 8-1) 

(^jfe^J 8-7) 

^57tfV^7^WWlt'fc5^y :7 Wbtf^P^ (PVdF 
) £MJ£4. 25:80. 75:10: 5®«^"eil^t5^l4s (^tfe^J 
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3-D tmm^, n^w^^i^- z.)n&mifoW8-7 k-rz. 

^jr^tWfifMTfcS^'^yft^Pfy (PVdF) &«4tt8 5 : 1 
(HWJ 8-8) 

^■eS,5^9 7y^9^ (PVdF) ****fc8 5 : 10 : 5©i 

mmm s-i-s-s, vemm b-i ©i?&Hti«Mffiu 1 
2v©«t*«ff*iku *«*ttr*> tio. ntA uottm*) 

frofdo M 2 5 TCfcfctt 0- 2 1 tA (5 8MB*), 4. 2 

V©***je«E*«©«. «*°- 2 1 1 A <5*flfl*K *Uh«=E3. OVO 

jav^O. 2 I t A (5B#fcW> 4. 2VOje«*SE«E*m«rffo^«. 
-1 0°C^*3V^«^5. 0ItA(0. 2P»W*)^ *Jt«EE2. 5V©«ti 
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m&WmftMcn.&. 25 < C^*3V>TO. 2ItA (5^^) OliT"4. 2 
J LTSl 3 Kift*tX7jk-t 0 



mi 3 





&mtm c25+!)f^w 
jrwb-frtt(i)) (%) 


25^C 

mm 
&m 

(mAh/g) 


-10<C 

mm 
mm 

(mAh/g) 


mm&m 
(%) 


60°C&#^ 

(%> 


H»J 8-1 


95 


157 


36 


22.9 


99.7 


mmw 8-2 


90 


154 


37 


24.0 


99.4 


H»J 8-3 


70 


142 


41 


28.9 


97.9 


mi&m 8-4 


50 


130 


45 


34.6 


96. 2 


gu&ey 8-5 


30 


118 


49 


41. 5 


94. 1 


HifiM 8-6 


10 


106 


53 


50.0 


91.5 


mmm 8-7 


5 


103 


54 


52.4 


91 


Hj&ftl 8-8 


100 


160 


35 


21.9 


100 


vcMtm 8-i 


0 


100 


55 


55.0 


90 



&&mi>frmmns « - n a f e o 2 ^mm^mir^m^m^mc 2 5<z>^& 

1) £ Lfclimf^ xt'*sum^*ft-tZ>V?-?^^tf^<k'£- ! ®J (1) 
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is * <o m m 

1. H^L i ,Mn 0 . H N i 0 . 5 . y M I+y O 2 (fit 0 < a < 1 . 3,-0. l^x 
-y^O. 1. MttLi, Mn, N i X*m^fl?>^mt^^ 

2. huIBM^, Al, MgMC o b ft 5»> bilfiiftS 4>ft< £ t> if® 

0. 0 5 ^ x < 0 . 3 
0. 0 5 ^ y < 0 . 3 
-0. lSx-y^O. 02 
0 < a < 1 . 3 
x + y < O . 5 

4. jf&}&5£L i w Mn x . N i y . C o z . O z (fib, x\ y \ z ' J± N = 7n#M 
Jlfc^^Ts (x', y\ z') (O. 5 1, 0. 4 9, 0) £,6B (O. 

4 5, 0. 5 5, 0) t&C (0. 2 5, 0. 3 5, 0. 4) t&D (0. 31 
, 0. 2 9, 0. 4) k&mMkirZWfi&ABCD<DM±izr£teftmzW&-r 

5 *6H 0 s O^w/ (x' + y ' + z') ^ 1. 3 OfifeS) T?*§tb5 

5. «W&K-a-*fl5»r±, ^«B7L««^0. OOlml/gPiiO. 006ml 
/ g p;Kfc^ ^O, CuKajHSr^U^^^^^HllI^^s 2 0 : 
13. 6±1° K#itfZ>m$x¥-?\?m-tZ> 2 0 : 4 4. 1±1° fc*5ttS|E|$r 
tr— *©te*t3*£ifctfSO. 6 5 Sl._h 1 . 0 5&,TX*hZ~b*W®k~t% i m&<0 

mmm i ^~^4 3s©v^-r^^^iB^<^iE@^®o 

6. mm^m^mn, ttmmm&o. 3myg£in. em'/gm* 

lj % *>0 % C uKamSr^fflbfcl&^^^^^IUffHQs 20:18. 6±1 
° fctetf%\3l$Frl:°'-?fctti-Z 2 0 : 4 4. 1±1° 5lU#r fcT— ^ <£>*BSt 
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7. IUIB2 0 : 18. 6 + 1° fcfcttSHWtf-*© 2 ^!**^. 0 5° K-h 
0. 20° P^*,^^ t«l32 8 : 44. 1 ± 1 ' fc*5tt*P3*r*~* <D 

io° »_ho. 20° »TTNb*^**#*fc + *»*®*"* 5 

8. |HB**«Mb*f±* a-NaFeO,ilttiafWi:Ht,«*Wt 
W^tfe^#I^f^^ttWU3. 2V~3. 3V©t 

2. 8 6 0 ^ a ^ 2. 890 
14. 20^c^l4. 33 
0. 1 0 0 7 nm'^V^O. 1 0 3 4 n m 3 

9 . mmm&mtwfrs 900 tojl 1100 taT©i«-c 3 #m&.kjftft 

10. m^m^mm<o^.m^^ so%two. 8Mmj:^#<i 

5 i £ Sr^H* £ -T 5 HI *^ISffl0 1 9 :«©vvf-*i,#»fc«*© 3E*i&* ft. 

1 1 . ffi-&<ommm 1 1 o*©v^fra*©EMHMtte*^-c\ 1? 

1 2 . f»*^tsia^ 1 1 1 «©v>T^*»fc«*©jE***** lc::i3V,k " c - 

r**JM«fr&tfU L i lt ,Mn,, lt M'" t 0 4 (fit, O^s^O. 3, 0^ 
t<0. 2 S M- ft. Mg, AK Ti, V. Ci, Fe, CoWNi©^ 
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13. i a Mn 0 . H Ni 0 . H M' I+ ,0 2 (litO. 9 8 ^ a < 1 . 1 N - 
0. l^x-y^O. 1, M' & x B, Al, M g RTfC o %> b5!tR£ frZ'Ptt 

ot\ \~y<>r;\s (N i) fls-g-fcfc-r f# ^ (Mn) fc&mb&foyc&mZfrltfc 

mm, -a-fti-i, Ni^iMnMtM' 4t&m cm' mmtmm) t 

^IBtK^^^P 1 0~ 1 3 t U BUlB7R^4 3 -e> N i -Mnfe&lkfcm, 
£fcfi, Ni-Mn-M' m&&tfcVo*tfcM£TtZ&tfcJ:m S:S*bt, SffIB 

14. *&IB*«tXm^*5V^-C, SJ&«t*H-> =y^r/V (N i ) ik&mfcmwt t 
TlstfZ/ (Mn) fc^fcTKJ^^M'fc^*^** (M' » % Al, MgMCo 

1 6. r"f&|B*efcxmi- i 0#^ttytN i -MnM*tt*fcttN i -Mn 

— m' m-a-*et#>^^-tsc$^6i:#^> m' fti-a-w cm' f± % ai, m s wc 

#>Mh;^±:> ^4kmk&mu^xmw&7}<.MMfi-WcWi<Dpii& i o~i 3 U 
HUlB*ttXm^ J; <9#bttfcN i -Mnm-a>*et^^^®^fc«N i -Mn-M 

' m£-&ifcVa<D4k'£ryd<Dmm^, 5£*m' (m 5 nmmtmm) <Dm&&ttV9&tfc 
®asn:5=i- h*etxmj ^fttt, flufB^^^^^-f-s^^^^m^ 

z>zt%%fm.kirz ) m$i(Dmmmi 3Mi 6 ^^t^^iesom^ 
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is. atria r7kmm*x-Ti/*~vM*^*mM'*sifetefe'& l toi ftmr 
2 0. r«ria*!fcxet>u<B:iiWBa-b*ttxsfcj:i>»e)H^ n i -m 

oomi 1 O ot^Tw^s^UUMt^IMj SrSEULTs 

2 2 . n^mmm 1 >s~s& ns, 121 sc^-r h*^«e*©je*«*k 
2 3 . m*<D$z®m 1 125, i2i «©v^fr**fcia*©jE*jg*K 

2 4. f»*©f&iaSfl2 2«*fcttiB2 3*K1K«©**«#WX»««1«JE* 

2 6 . wnvmrnn 2 4«fcr±» 2 5 «^iB«o#7K^«x^mm^feo 
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the group of inventions so as to form a single general inventive concept. 
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Next, the number of groups of inventions, that is, the number of 
inventions described in the claims of this international application 
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As described above, claim 1, claims 2 and 3, claim 4, claims 5-7, 
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of an anode active matter containing a composite oxide represented by 
a composition formula Li a Mno.5-xNio.5-yM x +y0 2 (0 ^ a < 1.3, -0.1 ^ x-y ss 0.1, 
M being an element other than Li, Mn, Ni) , but this matter is disclosed 
in the prior-art documents 1-3 or the like; therefore the inventions 
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Accordingly, the claims of this international application are 
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